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ABSTRACTS OF NORTH AMERICAN GEOLOGY 


INTRODUCTION 


Abstracts of North American Geology contains abstracts of technical 
papers and books and also citations of maps on the geology of North 
America including Greenland, the West Indies, as well as the State of 
Hawaii, Guam, and other island possessions of the United States. 
Articles of a general nature by North American authors are cited even 
though published in foreign journals, but those by foreign authors are 
included only if they appear in North American journals. Abstracts 
are prepared only of material that is believed to be generally available. 
Ordinarily abstracts are not published of material with limited 
circulations (such as dissertations, open-file reports, or memorandums) 
or of other papers presented orally at meetings. 

The Abstracts will be an additional reference tool but will not replace 
the Bibliography of North American Geology, which has been 
published by the Geological Survey since 1887. Twelve monthly issues 
of Abstracts of North American Geology will be published each year. 
The Bibliography will include citations and subject index for a calendar 
vedar. 


Abstracts of North American Geology and the Bibliography are being 
prepared by use of computer techniques. Each abstract along with its 
indexing is placed on magnetic tape and entered into a permanent data 
bank. The material prepared each month will be published in the form 
of the present issue. The abstracts are arranged alphabetically according 
to senior author. A subject index follows the abstracts and is designed 
for rapid reference to any subject desired. Bibliographies can sub 
sequently be retrieved according to the terms used in the index. 


The abstracts in this issue were prepared by J. P. Albers, G. W. 
Andrews, G. O. Bachman, A. P. Butler, Jr.. R. A. Cadigan, F. W. 
Cater, Joan R. Clark, Georgianna D. Conant, J. J. Connor, Eleanor J. 
Crosby, R. C. Douglas, D. L. Durham, S. E. Frezon, Andrew Griscom, 
H.C. Hearn, J. J. Hemley, Virginia M. Jussen, A. R. Kinkel, Jr., Marie 
L. Lindberg, R. M. Lindvall, R. A. Loney, Elisabeth S. Loud,D. S. 
McCulloch, E. D. McKee, Mildred C. Mead, J. F. Mello, Virginia S. 
Neuschel, E. H. Roseboom, H. A. Tourtelot, Richard Van Horn, 
Dorothy B. Vitaliano, H.C. Wagner, R. M. Waller, W. S. White, D. H. 
Whitebread, E an Zen, and Peter Zubovic. 














ABSTRACTS 


6368 Abdel-Gawad, A. M. X-ray spectrographic determination of hafnium-zirconium 
ratio in zirconium minerals: Am. Mineralogist, v. 51, no. 3-4, p. 464-473, illus., 
1966. 


A rapid, non-destructive method for obtaining hafnium—zirconium ratios in 
zirconium minerals is based on calibrating peak intensity ratios against elemental 
ratios in standard samples. Operating conditions are described and examples of 
the ratios determined are given. ‘‘Values were found to be reproducible within five 
percent over a three-month period without any need for recalibration”’.—J.R.C. 


Adler, B. See Odceschger, H. 6162 


6452 Aitken, J. D. Sub-Fairholme Devonian rocks of the eastern Front Ranges, 
southern Rocky Mountains, Alberta: Canada Geol. Survey Paper 64-33, 88 p., 
illus., table, 1966. 


The type section of Walcott’s Ghost River Formation embraces several Middle and 
Upper Cambrian formations and five feet of basal Devonian. Because of the 
confusion surrounding it, it is recommended that the name be discarded. Main 
Range nomenclature is used for Front Range Cambrian, and a new name, Yahatinda 
Formation, is applied to the pre-Fairholme Devonian. It is suggested that the 
contact of the Yahatinda with the basal member of the Fairholme Group is 
disconformable. Over half the paper is devoted to 15 measured sections.—E.S.L. 





Akers, L. K. See Rona, Elizabeth. 6552 


6382 Albritton, Claude C., Jr. Third bibliography and index for the philosophy of 
geology: Graduate Research Center Jour., v. 35, no. 1, p. 55-87, 1966. 








6121 Allison, Marvin D. Physical stratigraphy, Middle Ordovician Harding and Lander 
Sandstones, Wyoming: Mtn. Geologist, v. 3, no. 3, p. 115—124, illus., 1966. 


) In central and eastern Wyoming two thin sandstones of Middle Ordovician age, 
the Harding and Lander, occur between Cambrian rocks and the overlying Bighorn 
Dolomite. The origin and correlation of these units has remained an enigma since 
1906 as they are absent over a broad area of western Wyoming. Evidence suggests 
that the Harding was once continuous over the Wyoming shelf into the Rocky 
Mountain miogeosyncline. Its absence is related to positive movement along the 
Wyoming arch, and subsequent erosion. The Lander has anomalous phosphate 

) material resembling that in the Swan Peak Quartzite of Utah.—E.S.L. 


6095 Anan, Fayez S. Petrology and paleocurrent study of the Dagger Flat (Cambrian), 
Marathon Basin, Texas [abs.]: Houston Geol. Soc. Bull., v. 8, no. 8, p. 14-15, 
| 1966. 
Anderson, Don E. See Harkrider, David G. 6179 
6086 Anderson, J. Earl, Jr. Igneous geology of the central Davis Mountains, Jeff Davis 


County [abs.]: Houston Geol. Soc. Bull., v. 8, no. 10, p. 20, 1966. 


1277 
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6088 Anderson, John Jerome. Geology of northern Markagunt Plateau, Utah [abs. ]: 


Houston Geol. Soc. Bull., v. 8, no. 10, p. 21, 1966. 
Anderson, Orson L. See Schreiber, Edward. 6177 
Anderson, R. E. See Hsu, I-Chi. 6245 
Anderson, R. E. See Ekren, E. B. 6284 


Anderson, R.E. See O'Conner, J. T. 6287 


6309 Andrews, George W. Late Pleistocene diatoms from the Trempealeau Valley, 


Wisconsin: U.S. Geol. Survey Prof. Paper 523-A, p. Al A27, illus., table, 1966. 


The Trempealeau Valley crosses the Driftless Area of west-central Wisconsin. This 
valley contains remnants of three Pleistocene alluvial terraces ranging from early 
Wisconsin to late Wisconsin (Mankato) age. Near Hixton, Wis., a small deposit 
of diatomite occurs on the lowermost (or latest) terrace surface. Wood and organic 
debris associated with the diatomite have a radiocarbon age of approximately 11,000 
years B.P. The Hixton diatomite deposit contains 73 species and varieties of fresh- 
water diatoms, of which two species are new. Deposition of the diatoms is thought 
to have taken place in a shallow pond as the result of the environmental change 
brought about by cooling during the Valders Stade of the Wisconsin Glacition. 
G.W.A. 


6301 Anglin, Marion E. The petrography of the bioherms of the St. Joe Limestone 


of northeastern Oklahoma: Shale Shaker, v. 16, no. 7, p. 150-164, illus., 1966. 


Petrographic evidence indicates that the bioherms in this Mississippian formation 
are of two rock types: pre-biohermal type composed of crinoid fragments cemented 
with sparry calcite, and biohermal type composed of fenestrate bryozoans in a matrix 
of microcrystalline calcite or microspar. The enclosing sediments are well bedded 
crinoidal limestone containing a matrix of microspar or fine-grained calcite with 
shale partings: the strata dip away from and lap against the bioherms. The 
controlling factor of deposition of the bioherms is postulated to have been the dense 
growth of fenestrate bryozoans trapping calcium carbonate ooze, which accumulated 
on mounds favorable for the growth of the bryozoans in warm, shallow seas 
protected from violent wave and current action. These features in the St. Joe 
Limestone lack the wave resistant structures of reefs.--G.D.C. 


6403 Arata, Andrew A.; Harmann, Gay L. Fossil Ursus reported as early man in 


Louisiana: Tulane Studies Geology, v. 4, no. 2, p. 75-77, illus., 1966. 


Remains of a large mammal, collected about 15 feet below the surface of a 
Pleistocene terrace near Sicily Island, Catahoula Parish, La., were identified as 
Euarctos americanus. This is the first published report on Ursus from the Pleistocene 
of Louisiana. Comparison with several specimens of 7Tremarctos in Florida reveal 
a number of differences.—_E.S.L. 


6404 Arata, Andrew A. A Tertiary proboscidian from Louisiana: Tulane Studies 


Geology, v. 4, no. 2, p. 73-74, illus., 1966. 


A specimen located recently in the U.S. Natl. Museum seems referable to the 
Gomphotheriinae. It consists of the distal tips of the lower incisors. The letter 
accompanying it indicates it may have been collected during construction at Fort 
Polk, Vernon Parish, La.: unfortunately the stratum cannot be determined now. 
There are no terrestrial Tertiary localities known in this area, but some of the 
fluviatile and brackish water Miocene sediments in the Parish are probable sources. 
ESL. 


6223 Arctic Institute of North America; Tremaine, Marie. (editor). Arctic bibliography, 


V. 12: Washington, D. C., U.S. Govt. Printing Office, 1392 p., illus., 1965. 


The 7,270 annotated bibliographic citations are accompanied by a subject index and 
a map of the Arctic region. E.S.L. 
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6554 Arrhenius, Gustaf; Bonatti, Enrico. Neptunism and vulcanism in the ocean, in 
Progress in oceanography, V. 3: London and New York, Pergamon Press, p. 7 
22, illus., table, 1965. 


Past discussions of the origin of authigenic minerals on the ocean floor have 
emphasized two major processes: precipitation from solutions originating from 
submarine eruptions, and slow precipitation from sea water of dissolved elements 
derived from weathering of continental rocks. In some cases these processes overlap; 
a diagnostic principle is suggested for their discrimination. Manganese nodules near 
continents in contrast to those of deep Pacific areas of submarine vulcanism are 
examples. The distribution of barium minerals, modification of authigenic 
aluminosilicates, and fractionation of rare earth ions are discussed. The use of the 
hafnium zirconium ratio as a tracer for the igneous source type is suggested. 
GDC. 


Arteaga, F.E. See Kam, William. 6180 


6204 Association of Engineering Geologists. Geology and urban development: 
Glendale, Calif., Assoc. Eng. Geologists, Los Angeles Sec., Spec. Pub., 23 p., illus., 
tables, 1965. 


Various earth processes such as landslides, creep, settlement, subsidence, flooding, 
and earthquakes have special meaning for the engineering geologist when related 
to urban development. Damges in California are well known; instability, inherent 
in zones of crustal stresses, may also result from man’s activities. The geologic 
hazards and problems are reviewed. Special boards have been established in 
California to review the qualifications of geologists who may submit reports required 
by law. The concept of an adequate grading code is considered. <A_ survey, 
summarized in the appendix, indicates lack of basic conformity in the application 
of engineering principles to hillside development. Chapter 70, Excavation and 
grading, of the Uniform Building Code, considered one of the most modern, is 
reproduced in the appendix, along with suggestions for geologic reports. G.D.C. 


6090 Aten, L. E. Fence diagram of the Coahuila and Comanche Series (Lower 
Cretaceous), Texas: Houston Geol. Soc. Bull., v. 8, no. 7, p. 17 25, illus., 1966. 


This fence diagram is based on 18 sections which are included in the accompanying 
text. The diagram illustrates the distribution of these two strata series throughout 
the State. Trinity, Fredericksburg, and Washita are considered stages. —E.S.L. 


6248 Babcock, Larry L. The manganese bearing minerals of Champion Mine, 
Champion, Michigan [abs.], in Inst. Lake Superior Geology, 12th Ann., 1966: Sault 
Ste. Marie, Mich., Michigan Technol. Univ., p. 1, 1966. 


6249 Bacon, L. O. Geological structure east and south of the Keweenaw fault based 
on geophysical evidence [abs.], in Inst. Lake Superior Geology, 12th Ann., 1966. 
Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 2, 1966. 


6250 Bacon, L. O.; Longacre, W. A.; Stevens, A. The probability of a single station 
being a representative sample in a magnetic survey [abs.], in Inst. Lake Superior 
Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 
3, 1966. 


6499 Bagnold, R. A. An approach to the sediment transport problem from general 
physics: U.S. Geol. Survey Prof. Paper 4111, p. [1 137. illus., table, 1966. 


From considerations of energy balance and of mechanical equilibrium, a 
mathematical expression is derived relating the rates of sediment transport as 
bedload and as suspended load to the expenditure of power by a statistically steady 
flow of water. 


6201 Baird, David M. Carboniferous rocks of the Conche-Groais Island area, 
Newfoundland: Canadian Jour. Earth Sci., v. 3, no. 2, p. 247-257, illus., 1966. 
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The northernmost known Carboniferous rocks of the Appalachian belt lie in a basin 
between Groais Island and the Great Northern Peninsula of Newfoundland and 
may be continuous under the sea with the Grand Lake- White Bay basin 100 mi 
to the southwest. In the 5,000 feet of strata in the Cape Rouge and Conche 
peninsulas, the lower 900 feet of coarse conglomerate and sandstone are overlain 
by 4,000 feet of shale and sandstone, in places petroliferous, bearing plants and 
spores of upper Horton age. A fault on the west boundary of this Carboniferous 
basin is a portion of a system known to extend 300 mi from the northern tip of 
Newfoundland to its southwest corner and is a portion of the Cabot fault. 
Movement on system is of at least three ages, pre-Horton, post-Horton—pre 
Windsor, and post-early Pennsylvanian.—G.D.C. 


Baker, John A. See Randall, Allan D. 6196 


6137 Baker, W. Wayne; Varrin, Robert D.; Groot, Johan J.; Jordan, Robert R. 


Evaluation of the water resources of Delaware: Delaware Geol. Survey Rept. Inv. 
8, 47 p., illus., tables, 1966. 


The Piedmont Province of Delaware is underlain by hard, poorly permeable, 
crystalline rocks covered in most places by clayey soils. Ground water is not 
abundant and individual wells seldom yield more than a few gpm except in local 
areas of gravel and sand deposits. The Coastal Plain consists of unconsolidated 
beds of gravel, sand, silt, and clay, forming a wedge-shaped mass of sediments; 
several aquifers of some extent are recognized, most hydraulically inter-connected. 
Pleistocene channel deposits, covered only by a relatively thin layer of Recent 
material, are some of the most prolific aquifers in the Coastal Plain. Salt-water 
intrusion is a problem in ocean and inland bay areas. Resources evaluations are 
given for specific areas of rapid growth, of water quality deterioration, or of 
impending problems.—M.C.M. 


Baldridge, W. Scott. See Murray, Jay D. 6275 


Balster,C. A. See Parsons, R. B. 6034 


6396 Banks, Harlan P. Devonian flora of New York State: Empire State Geogram, 


v. 4, no. 3, p. 10-24, illus., table, 1966. 


Earlier work on the Devonian plants in New York State is reviewed. Since vascular 
plants appeared on land for the first time about the beginning of the Devonian, 
this is of special interest. An up-to-date systematic list of taxa is given, with 
descriptive notes. Algae, Bryophyta, and Tracheophyta are represented. Their 
stratigraphic occurrence is tabulated, and productive localities listed.—E.S.L. 


6124 Bannister, Peter R. New techniques for measuring resistivity in a stratified earth: 


Jour. Geophys. Research, v. 71, no. 12, p. 2945-2949, illus., 1966. 


The electric and magnetic field components produced by a horizontal electric dipole 
and a vertical magnetic dipole located over a stratified Earth are derived for a 
particular quasi-static range. The derivations are based on the quasi-static 
approximations to the vector potentials for the horizontal electric dipole and vertical 
magnetic dipole. It is demonstrated that either method may be used in connection 
with the well-known dipole-dipole method in order to resolve the electrical 
properties of a simple three-layer Earth model in which the resistivity of the second 
layer is much greater than that of the first and third.—D.B.V. 


6557 Baragar, W. R. A. Geochemistry of the Yellowknife volcanic rocks: Canadian 





Jour. Earth Sci., v. 3, no. 1, p. 9-30, illus., tables, 1966. 


Chemical analyses of samples taken at 500-ft intervals through two sections of the 
Yellowknife Group are presented in graphical and composite form. The Yellowknife 
section is about 40,000 feet thick with base undefined; the Cameron River section, 
45 mi northeast, is about 7,000 feet thick and may be complete. Chemical aspects 
considered are: variation in composition with stratigraphic height, and bulk 
composition of volcanic rocks. In the Yellowknife section two volcanic cycles are 
defined in which mafic lavas increase upward in sialic components culminating in 
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acidic layers. The Cameron section shows a similar but less well-defined trend. 
Frequency distribution diagrams show Yellowknife volcanic rocks to be similar to 
Chayes’ circumoceanic basalts in TiO., CaO, and MgO and to his oceanic basalts 
in Al,O;. Characteristic rock type is basalt.—from Author's abstract 


6526 Barghoorn, E. S.; Tyler, Stanley A. Microorganisms of middle Precambrian age 
from the Animikie series, Ontario, Canada, Chap. 3 in Current aspects of 
exobiology: Pasadena, Calif., California Inst. Technology, Jet Propulsion 
Lab., p. 93-118, illus., 1965. 


Three dimensionally preserved fossils are now known from the Lower Algal chert 
member of the Gunflint formation, nearly 2,000 m.y. old. This chapter extends 
discussion of them with respect to their geological occurrence, morphology, and 
certain corollary chemical studies of their retained organic matter. Large numbers 
of algal domes in the lower part of the Gunflint formation indicate shallow-water 
deposition; the presence of granular chert with oolites and quartz clasts suggests 
current activity. The predominant black cherts are colored by pyrite, organic matter, 
and iron-bearing carbonates, indicating reducing conditions. Organic filaments and 
spherical structures in the chert and gross structure of the domes conform to similar 
biostromes of extant blue-green algae; the organic carbon of the chert may well 
be explained by photosynthetic fractionation of stable carbon isotopes.—G.D.C. 


Barnes, D.F. See Case, J. E. 6498 


6040 Barr, D. A. The Galore Creek copper deposit: Canadian Mining and Metall. 
Bull., v. 59, no. 651, p. 841-853, illus., 1966. 


The Galore Creek copper deposits are situated in the Stikine River district, 640 
mi northwest of Vancouver, British Columbia. The deposits are primary cupriferous 
replacements localized in highly fractured zones lying in altered sedimentary, 
extrusive, and intrusive rocks near the contacts of a potash-rich syenite porphyry 
complex which forms the core of a structural dome in Upper Triassic volcanic and 
sedimentary rocks. Ten deposits are distributed over an area of 3.5x2 mi and 
through an elevation range of 4,000 feet. The deposits share many of the 
characteristic features common to both the porphyry copper types of mineralization 
and pyrometasomatic deposits.—-Author’s abstract 


Barr, Kenneth G. See Stacey, Frank D. 6489 


6197 Barrett, D. L. Lancaster Sound shipborne magnetometer survey: Canadian Jour. 
Earth Sci., v. 3, no. 2, p. 223-235, illus., 1966. 


In this magnetic survey of about 1,000 nautical miles in Lancaster Sound and Baffin 
Bay in the Canadian Arctic Archipelago, several anomalies on the boundaries are 
characteristic of near-surface features; there is little magnetic relief in the center 
of the sound. The intensity of the total field decreases from south to north with 
a sharp rise south of Devon Island trending northeasterly in Baffin Bay. Magnetic 
data indicate a near-surface basement on Devon and Baffin Islands; a basement 
flexure north of Baffin Island, downwarping Lancaster Sound as much as 8 km 
in the north; and a regional fault along the south coast of Devon Island which 
trends northeast in Baffin Bay. This half-graben structure in Lancaster Sound may 
be associated with a postulated median ridge between Greenland and North 
America.—G.D.C. 


6397 Barringer, A. R.  Interference-free spectrometer for high-sensitivity mercury 
analyses of soils, rocks and air: Inst. Mining and Metallurgy Trans., sec. B, v. 
75 (Bull. 714), p. B120-B124, illus., tables, 1966. 


Brief reference is made to recent work on mercury detection by optical methods, 
attention being drawn to interference problems and systems designed to overcome 
them. A new instrument, which differs from others in that it can be used to monitor 
the mercury content of free-standing air without the need for an enclosed absorption 
cell and the forced circulation of air, is then described. Basically, it depends upon 
ptessure-broadening of atomic emission lines and total atomic absorption in 
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saturated vapour cells. Uses of the instrument— actual and potential are outlined. 
Author's abstract 


Bayer, G.; Hoffman, W. Complex alkali titanium oxides A,(B,Tis ,)O;s of the 
a MnO: structure type: Am. Mineralogist, v. 51, nos. 3 4, p. S11 516, tables, 1966. 


The various possibilities for substitution in the a MnO, structure type include not 
only manganese or titanium, but also pentavalent antimony and quadrivalent tin, 
in combination with aluminum, trivalent titanium, chromium, iron, gallium, 
magnesium, cobalt, nickel, copper, zinc, and (with tin) trivalent indium. Lattice 
constants were determined for various formulas of synthetic potassium and rubidium 
aluminum titanates with the a MnO, structure type: X ray diffraction powder data 
for K.(MgTi;)O;, are compared with those for priderite and cryptomelane. — J.R.C 


Beane, B.H. See Strimple, H. L. 6401 


Beaty, Janice J. The great crater controversy: Frontiers, v. 30, no. 4, p. 112 
117, illus., 1966. 


For years scientists have been arguing about the origin of a huge crater in the desert 
of northern Arizona, known as Meteor Crater. A brief review, in popular vein, 
is made of its discovery and early exploration and finds of meteor fragments, 
including the investigations of Foote, Gilbert, Barringer, and others. Comparisons 
are made with other craters of the world which support the theory of meteoritic 
origin in spite of failure to find a giant metallic mass. Although meteorite craters 
are no longer doubted, the controversy has taken on a new twist concerning the 
effects of past meteorite collisions with the Earth in its evolution. G.D.C. 


Beck, A. E. See Hobson, G. D. 6030 


Beck, A. E. Problems in measuring temperature and terrestrial heat flow in deep 
bore holes, in Drilling for scientific purposes - Internat. Upper Mantle Symposium, 
Ottawa, 1965, Rept.: Canada Geol. Survey Paper 66 13, p. 77 84, 1966. 


Problems in extending existing borehole temperature-measuring techniques to high 
temperature regions such as might be encountered in very deep boreholes, and in 
volcanic or geothermal areas, are discussed. Probes electrically or mechanically 
connected to the surface, recoverable and expendable unconnected probes, and in 
situ thermal conductivity measurement are considered. —E.S.1 


Beck, A. E.; Sass, J. H. A preliminary value of heat flow at the Muskox intrusion 
near Coppermine, N. W. T., Canada: Earth and Planetary Sci. Letters, v. 1. no. 
3, p. 123-129, illus., table, 1966. 


Temperature measurements were obtained to a depth of over 1,000 m about two 
years after the drilling of a hole (66°59' N., 115°16' W., collar elevation, 578 m) 
which penetrates the mafic and ultramafic rocks of the Muskox Intrusion in northern 
Canada. A detailed study of thermal conductivities was carried out in the 
laboratory. Measured temperatures were corrected for the effects of a nearby lake, 
and were combined with the conductivity data to give a heat flow of 1.340.1 
cal/cm” sec. — Author's abstract 


Beckett, C.W. See Tsai, D.S. 6243 


Becraft, George E. Geologic map of the Wilmont Creek quadrangle, Ferry and 
Stevens Counties, Washington: U.S. Geol. Survey Geol. Quad. Map GQ 538, scale 
1:62,500, section, 1966. 


Becraft, George E.; Calkins, James A.; Pattee, Eldon C.; Weldin, Robert D.; Roche, 
Joseph M. Mineral resources of the Spanish Peaks primitive area, Montana: U.S. 
Geol. Survey Bull. 1230-B, p. BI B45, illus., tables, geol. map, 1966. 


Most of the Spanish Peaks primitive area consists of Precambrian metamorphic 
rocks which, along the southwestern boundary, are in fault contact with folded 
Paleozoic and Mesozoic sedimentary rocks. Reconnaissance geologic mapping and 
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semiquantitative spectrographic and chemical analyses of nearly 300 samples of 
stream sediments and bedrock did not indicate any potentially economic mineral 
deposits. Asbestos occurs in a few places in the eastern part: the largest prospect 
is on Table Mountain, but veins are small and the asbestos, anthophyllite, is of 
too poor grade to be economically productive. The deposit is a potential source 
of chromium. There has been no production of minerals from the area and known 
deposits cannoi be mined profitably at the present time. from Authors’ abstract 


Behre, Charles H., Jr. See Brokaw, Arnold L. 6427 


6375 Beidl, Albrecht. Scandium borate, ScBO;: Am. Mineralogist, v. 51, nos. 3-4, 
p. 521-522, tables, 1966. 


Unit cell dimensions are given for synthetic crystals of scandium borate. M.L.L. 


6297. Bell, W. A. Illustrations of Canadian fossils Carboniferous plants of eastern 
Canada: Canada Geol. Survey Paper 66 11, 76 p., illus., 1966. 


Ihe more common and recognizable megaplant remains from Carboniferous strata 
of eastern Canada are illustrated, ranging from Tournasian to late Westphalian ages. 
Some are too long ranging to be useful but others may be assigned to distinct floral 
assemblages that permit correlation and assist in deciphering the time sequences 
of the various formations or groups into which the Carboniferous rocks of the region 
have been divided for purposes of geological mapping. The plates have been 
arranged in general order of time sequence of the lithologic groups. G.D.C. 


Bellis, William H. See Mankin, Charles J. 6399 


6036 Bennion, D. W.; Griffiths, J. C. A stochastic model for predicting variations in 
reservoir rock properties: Soc. Petroleum Engineers Jour., v. 6. no. 1, p. 9 16, 
illus., 1966. 


A mathematical model, which segments a reservoir horizontally into areas of 
common variance, then divides it vertically into strata (if strata are present), was 
tested on a sandstone and a limestone reservoir, using porosity as the reservoir rock 
property. Trend surface techniques were used to determine the lateral extent and 
variation of each stratum. The sandstone reservoir contained about 60,000 samples 
from 2,000 cored wells: the limestone reservoir 24,000 samples from 430 cored wells. 
Within the areas of common variance tested, the model was able to distinguish four 
separate lithological units or zones in the sandstone reservoir, and four in the marly 
section and seven in the vuggy section of the limestone reservoir. G.D.C. 


6424 Berg, Eduard; Kienle, Jurgen. Gravity measurements in the Katmai Volcano area, 
Alaska: Alaska Univ. Geophys. Inst. [Rept. Ser.] UAG R-176. 5 p., illus., tables. 
1966. 


Data are tabulated for gravity values of 80 stations along five profiles across the 
Katmai volcanic area and free air and Bouguer anomalies for six different densities 
from 2.20 g/cm’ to 2.85 g/cm’. A separate paper will give interpretation when 
the gravity can be evaluated along with results of seismic recordings and geology 
of the area. Typical rock samples have been collected along the gravity profiles 
and density determinations are underway. The profiles cover a region not previously 
investigated.- M.C.M. 


6241 Berg, Joseph W., Jr.; Long, L. Timothy. Characteristics of refracted arrivals of 
seismic waves: Jour. Geophys. Research, v. 71, no. 10, p. 2583-2589, illus., tables, 
1966. 


A method has been developed for distinguishing a refracted direct wave from a 
refracted head wave. The analysis is based on the fact that according to theory 
the particle velocity of the head wave is proportional to the integral of the particle 
velocity of the direct wave. Two criteria are given for discrimination between the 
refracted arrivals. One involves the ratio of frequencies and the other the ratio 
of the amplitudes of the two wave forms. The frequency ratio criterion appears 
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to be the more reliable. Examples of classification of the wave types and implications 
of the interpretation are given.—from Authors’ abstract 


6548 Bergeron, Tor. The possible role of snowdrift in building up high inland ice 


sheets, in Progress in oceanography, V. 3: London and New York, Pergamon Press, 
p. 385-390, illus., 1965. 


Near the crestline of central Greenland the average yearly accumulation of snow 
equals about 315 mm water; on the crest accumulation is about 275 mm/yr. About 
one third of this is deposited during the seven coldest months. Across a sufficiently 
large obstacle, such as a big plateau, the rotational stability of the atmosphere favors 
anticyclonic flow and some subsidence. Over great ice-sheets, preferably in winter, 
statistical stability adds to the above effect, favoring flow around the great obstacle. 
Cver the quasihorizontal crest-region of Greenland in winter only frontal upsliding 
is a substantial precipitation producer. It is suggested that the considerable 
additional accumulation needed there is affected by a skew distribution of snow 
by drifting.—G.D.C. 


6485 Berner, Robert A. Diagenesis of carbonate sediments— Interaction of magnesium 


in sea water with mineral grains: Science, v. 153, no. 3732, p. 18-191, illus., 1966. 


Samples of natural fine-grained carbonate sediment from Florida Bay, Florida, 
undergo mole-for-mole cation exchange with aqueous solutions of MgCl, and CaCl, 
in the laboratory. The exchange reaction, which involves the surface of the grains 
of sediment, can be essentially described by a simple mass action-law equation. 
Enrichment of Mg’ * beyond the amounts found within particle interiors should 
take place on the surface of CaCO; sediments immersed in sea water; it may be 
on both exchangeable and unexchangeable sites.— Author's abstract 


Berry, William B. N. See Pavlides, Louis. 6059 


Bhattacharyya, B.K. See Morley, L. W. 6039 


6465 Bick, Kenneth F. Geology of the Deep Creek Mountains, Tooele and Juab 


Counties, Utah: Utah Geol. and Mineralog. Survey Bull. 77, 120 p., illus., geol. 
map, 1966. 


The Deep Creek Mountains are on the southern flank of the Tooele arch, a 
continuation of the Uinta Mountains axis. About 8,000 feet of Precambrian are 
exposed in the southern part of the mountains, including a thick glacial unit. These 
are overlain, with tectonic contact, by about 27,000 feet of Paleozoic rocks. The 
Ibapah stock (Tertiary) intrudes all of these. Pleistocene glacial deposits occur high 
in the mountains. Rocks of the area have undergone six episodes of deformation 
from the Devonian to Tertiary. Structures in the area, and the paleogeography 
of the Tooele arch are described. Seven isopach maps of the Tooele arch are 
included and an appendix gives 14 measured sections.—E.S.L. 


6159 Biedl, Albrecht W. The projection of a crystal structure [with German abs.]: 


Zeitschr. Kristallographie, v. 123, no. 1, p. 21-26, illus., table, 1966. 


Normal projections of crystal structures in an arbitrary direction /uvw/ may be 
calculated by means of a 2x3 matrix. This matrix assumes a rather simple form 
if the projected lattice vectors are used as the basis vectors of the projection, e.g. 
if a, and b, are chosen, the matrix is [1 O-(u/w)/O 1-(v/w)]. The matrices for 
other choices of basis vectors are given, and all other necessary quantities derived. 
A computer program for projecting atomic structures has been written in 
FORTRAN II.—Author’s abstract 


6458 Bird, James. Explicacién del sistema de registro actistico tridimensional para 





pozos profundos : Asoc. Mexicana Geofisicos Explor. Bol., v. 7, no. 1, p. 33 
58, illus., 1966. 


The 3-D sonic velocity log is a new method of registration of longitudinal, 
transverse, and boundary acoustic waves for use in deep wells in formation 
evaluation. A sonde for acoustic sounding in a well consists of a transmitter located 
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(in the case of 3-D registration) from 3 to 100 feet from the receiver. The transmitter 
is an electromechanical element which uses the principle of magnetostriction to 
create a pressure wave from 10 to 15 times per second in the fluid filling the well. 
Part of the energy collecting at the contact of rock and fluid is expended in creating 
two more types of elastic waves transverse and boundary waves. The difference 
between these waves and their recognition on the record are discussed. Records 
are reproduced and various features examined which can lead to solution of 
geophysical problems. V.S.N. 


Bird, Kenneth J. See Clark, David L. 6522 


6467 Black, Robert F. Ice wedge casts of Wisconsin: Wisconsin Acad. Sci., Arts, 
and Letters Trans., v. 54, p. 187-222, illus., tables, 1965. 


True ice wedge casts are diagnostic of permafrost and of cold humid climates, but 
many are easily confused with sand wedges which grow in cold arid climates, or 
with composite wedges. No completely reliable distinguishing criteria are known, 
but comparison of detailed features and filling fabric are suggested. Twenty two 
ice wedge cast localities in the State are described. Almost all are filled with a 
remarkably similar sand. Possible times of formation and _ paleoclimatologic 
significance are discussed. —E.S.L. 


6178 Blake, W. Application of the finite element method of analysis in solving 
boundary value problems in rock mechanics: Internat. Jour. Rock Mechanics and 
Mining Sci., v. 3, no. 3, p. 169-180, illus., table, 1966. 


The finite element method of analysis is described, and its use in solving typical 
underground stress problems is demonstrated. The effects of nonhomogeneities 
surrounding an opening are shown in computer derived plots of maximum shear 
stress contours, stress trajectories, and principal stress directions. Plots of stress 
concentration factors outward from the opening demonstrate the fact that the local 
geology must be taken into account in applying results of in situ tests.— Author's 
abstract 


6363 Blanchard, F. B.; Laverty, G. L. Displacements in the Claremont Water Tunnel 
at the intersection with the Hayward fault: Seismol. Soc. America Bull., v. 56, 
no. 2, p. 291-294, illus., 1966. 


Three cracks have been observed in the concrete lining of the Claremont Water 
Tunnel at its point of intersection with the Hayward fault zone. The cracks, which 
show a right lateral sense of displacement, were not present fourteen years ago in 
1950. Authors’ abstract 


6369 Blanchard, F. N. Thermoluminescence of fluorite and age of deposition: Am. 
Mineralogist, v. 51, no. 3 4, p. 474 485, illus., table, 1966. 


Natural and radiation activated thermoluminescence, radioactivity, and strontium 
and yttrium content are measured for 35 samples of fluorite ranging in age from 
Precambrian to late Tertiary. No “fluorite type’ glow curve of natural 
thermoluminescence could be recognized. No specific correlation was found between 
thermoluminescence and strontium and yttrium content. In addition to draining 
electron traps, heating modifies the traps so that the natural glow curve cannot 
be duplicated exactly by irradiation. The temperatures at which glow curve peaks 
appear in irradiated fluorite are independent of the energy of the activating photons. 
Despite a rough correlation between the intensity of thermoluminescence and 
geologic age of the sample, present data indicate that thermoluminescence cannot 
be used as a reliable guide to age of fluorite mineralization.— E.Z. 


Blanchard, J. E. See Buchbinder, G. G. R. 6028 
Blanchard, J. E. See Ewing, G. N. 6555 
6430 Bleifuss, R. L. Geology of the Fillmore County district iron ores, southeastern 


Minnesota [abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., 
Univ. Minnesota, p. 6 7, 1965. 
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6362 Bolt, Bruce A.; Marion, Walter C. Instrumental measurement of slippage on the 
Hayward fault: Seismol. Soc. America Bull., v. 56, no. 2, p. 305. 316, illus.. tables, 
1966. 


A differential transformer has been used to measure displacement across a crack 
in a culvert under the Memorial Stadium at Berkeley, Calif. Continuous right 
lateral slippage at an average rate of 0.21 inches per year was recorded from October 
7, 1965, to January 9, 1966. Variations in measured displacement show no significant 
correlation with small local earthquakes. A physical model of the observed fault 
slippage, based on the strain release by rupture theory for the origin of shallow 
earthquakes, predicts that strain may be accumulating in the crystalline basement 
along the fault zone.--D.B.V. 


6296 Bolton, Thomas E. Illustrations of Canadian fossils — Silurian faunas of Ontario: 


6380 





Canada Geol. Survey Paper 66-5, 45 p., illus., 1966. 


This report is one of several in the Papers series presenting illustrations of Canadian 
fossils designed to assist field geologists. The plates give illustrations of the most 
common and diagnostic invertebrate fossils, grouped under three main regions: 
southwestern Ontario, Lake Temiskaming, and Hudson Bay James Bay Lowlands. 
For each region there is a_ brief statement on = stratigraphy and a_ selected 
bibliography, but the main part of the faunal documentation is provided by the 
legends for the plates. G.D.C. 


Bonatti, Enrico. See Arrhenius, Gustaf. 6554 


Bonilla, M. G. Deformation of railroad tracks by slippage on the Hayward fault 
in the Niles district of Fremont, California: Seismol. Soc. America Bull.. v. 56, 
no. 2, p. 281 289, illus., 1966. 


Slippage on the Hayward fault has produced right lateral shift of about 0.7 feet 
on three sets of railroad tracks built 55 56 years ago. The average annual rate 
of 0.15 inches per year is one third the average rate for the San Andreas fault, 
but the rate has been much faster for short intervals. The zone of acute deformation 
is 20 80 feet wide: the tracks are underlain by more than 300 feet of unconsolidated 
deposits. Surface faulting in this locality in the 1868, and probably in the 1836, 
earthquake suggests that fault rupture and fault slippage can alternate in the same 
locality. D.B.V. 


Bonnichsen, Bill. See Perry, E. C., Jr. 6417 


Bonnichsen, Bill. Structure and lithology of the metamorphosed Biwabik Iron 
formation, Dunka River area, eastern Mesabi district, Minnesota [abs.], in Inst 
Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., Univ. Minnesota, p. 
8-9, 1965. 


Booda, Larry L. Research But emphasis on education [Scripps Institute of 
Oceanography]: UnderSea Technology, v. 7, no. 5, p. 37 40, illus., 1966. 


The organization of the Scripps Institute of Oceanography, La Jolla, Calif., is 
described from its start as part of a field activity of the University of California 
Department of Zoology in 1892, to its present administration as a part of the 
University at San Diego with the bulk of its support from the United States Navy. 
Entrance standards, with graduate work for students whose undergraduate grades 
have a minimum average of 3.23 (4.0=100 percent), are very briefly outlined. The 
academic staff has 35 faculty members and 90 research scientists distributed in three 
divisions: Oceanography, Marine Biology, and Earth Sciences. In addition there 
are three laboratories, four organized programs, and about a dozen ships for world 
wide research. G.D.C. 


Bose, S. K. Effect of undulating bed on ‘singing’: Seismol. Soc. America Bull., 
v. 56, no. 2, p. 409 419, 1966. 


The effect of a sinuous undulating bed on the “singing” phenomenon has been 
investigated mathematically. It is shown that if the amplitude of the undulations 
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is small and their wavelength much greater than those of the different harmonics 
in “singing,” the first harmonic appears if the amplitude is less than 0.083 times 
the water depth. When the wavelength of some harmonics is much greater than 
that of the undulation, waves with slightly different wavelengths appear instead of 
odd harmonics. It is concluded that ‘singing’ may take place in a very gradually 
undulating bed, not necessarily sinuous, but may be totally absent in a highly 
irregular rough bed. D.B.V. 


6074. Bosworth, A. F. Logging techniques in the oil industry, in Drilling for scientific 
purposes Internat. Upper Mantle Symposium, Ottawa, 1965, Rept.: Canada Geol. 
Survey Paper 66 13, p. 58 73, illus., tables, 1966. 


Electrical logging has progressed from the simple resistivity curve recorded by the 
Schlumbergers 38 years ago, to the sophisticated devices in use today. However, 
the objective remains the same —to provide accurate information relating to 
formation correlation, identification and evaluation of productive zones, and 
accurate depth control. Selection of a tool depends on formation characteristics 
and drilling practices. Types of logging equipment discussed briefly include 
resistivity and porosity devices, auxiliary equipment, types of measurements, and 
physical limitations. — from Author's abstract 


Bradley, Edward. See Corwin, Gilbert. 6550 


6210 Broecker, Wallace S. An application of natural radon to problems in ocean 
circulation, in Symposium on diffusion in oceans and fresh waters —~Lamont Geol. 
Observatory, 1964: Palisades, N. Y.. Lamont Geol. Observatory of Columbia Univ., 
p. 116 145, illus., tables, 1965. 


Large discontinuities in radon concentration have been shown to exist at the air 

sea and sea sediment interfaces such that with respect to its parent radium 
measurable deficiencies of radon should exist in the surface ocean and excesses in 
near bottom water. Shipboard extraction and measurement from ten samples of 
surface water and two of near bottom water established the existence of the predicted 
effects. Large excesses were found in the shallow waters on the Bahama Banks. 
Quantitative relationships are derived which allow estimates of both the rate of 
ocean atmosphere gas exchange and rate of turbulent mixing in the surface ocean 
to be computed. Similar relationships yield rates of turbulence in bottom waters 
from deep profiles. As vertical turbulence has been a difficult parameter to measure 
in the oceans, this technique should prove valuable to the understanding of mixing 
processes in the sea. from Author's abstract 





) 6427 Brokaw, Arnold L.; Rodgers, John; Kent, Deane F.; Laurence, Robert A.; Behre, 
Charles H., Jr. Geology and mineral deposits of the Powell River area, Claiborne 
and Union Counties, Tennessee: U.S. Geol. Survey Bull. 1222-C, p. C1 C56, illus., 
table, geol. map, 1966. 


} Occurrence of zinc and lead minerals in the Powell River area has been known 
for more than a century but commercial production has come from only three small 
mines located in gently folded Cambrian and Ordovician sedimentary rocks exposed 
in the upper plate of the Pine Mountain (Cumberland) thrust block. The main 

| part of the district extends along the crest of the Powell River anticline, which is 
a compound fold at the surface and involves chiefly Knox Group formations. The 
area is within a trapezoidal block whose boundaries are tectonic features related 
to movement on the Pine Mountain thrust fault. Larger ore bodies are localized 
in Openings along steeply dipping strike slip faults terminating at depth against 
bedding planes or bedding plane faults. Most productive deposits are in the 
Maynardville Limestone Member of Nolichucky Shale. from Authors’ abstract 


6096 Bromberger, S. H.; Hayes, John B. Quantitative determination of calcite 
) dolomite apatite mixtures by X ray diffraction: Jour. Sed. Petrology,:v. 36, no. 
2, p. 358 361, illus., 1966. 


A constant angular velocity method of measuring integrated intensities of X ray 
reflections was used to prepare working curves for quantitative X ray analysis of 
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calcite-dolomite—apatite mixtures. The errors (unstated) are believed to be small. 
HAT. 


Broughton, Paul. The origin of tektites, Pt. 2: Earth Sci., v. 19, no. 2, p. 71 
77, illus., 1966. 


From evidence reviewed here, a lunar origin of tektites seems to be better suited 
to physical facts than a terrestrial origin. That original tektite material was made 
by a ferrous meteoritic body impact is explained by presence of microscopic nickel 
iron spherules in the siliceous medium, which are smaller as impact energy is higher, 
even to the point of invisibility. Hypervelocity experiments support evidence that 
impact was on the Moon from which a quantity of fused lunar crust ejected in 
squirts could be sent to the Earth; results of entry trajectory calculations support 
a direct descent theory. Fallacies of an alternate theory of a large parent body, 
fusion stripped in its orbit through the Earth’s atmosphere, are pointed out, 
Different shapes of tektites are explained by differences in temperature and density 
at formation. G.D.C. 


Brown, Alexander C.; Trammell, John W. Zoning of the White Pine copper 
deposit, Ontonagon Co., Michigan [abs.], in Inst. Lake Superior Geology, 12th Ann., 
1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 4, 1966. 


6176 Brune, James N. P and S wave travel times and spheroidal normal modes of 


a homogeneous sphere: Jour. Geophys. Research, v. 71, no. 12, p. 2959 2965, illus., 
1966. 


The physical relation between P and S traveltime curves and torsional and spheroidal 
dispersion curves for a homogeneous sphere is demonstrated. The dispersion curves 
represent interference conditions for multiply reflected body waves, Sy in the case 
of torsional oscillations and P and Sy in the case of spheroidal. The interference 
equations are derived for both oscillations. — D.B.V. 


Brune, James N. The Sa phase from the Hindu Kush earthquake of July 6, 1962: 
Pure and Appl. Geophysics, v. 62, p. 81 95, illus., tables, 1965. 


The propagation of an Sa phase from the Hindu Kush earthquake of July 6, 1962, 
clearly recorded at North American stations in the 90° 110° distance range, is 
studied in detail by two methods. Its energy propagates in a manner intermediate 
between that of a single ray and that of a single isolated mode. Measurements 
of group velocities are most reliable when only those corresponding to relatively 
high amplitude parts of the spectrum are used. Results show a regional variation 
in Sa velocity for continental areas which probably extend to depths of several 
hundred km. D.B.V. 


Buchbinder, G. G. R.; Nyland, E.; Bianchard, J. E. Measurement of stress in 
bore holes, in Drilling for scientific purposes —Internat. Upper Mantle Symposium, 
Ottawa, 1965, Rept.: Canada Geol. Survey Paper 66 13, p. 85 93, illus., 1966. 


The various methods of measuring absolute stress in the crust of the Earth are 
reviewed. A recent experiment to measure absolute stress at Wawa, Ontario, using 
displacement meters in a borehole is described. The principal stresses at Wawa 
have been determined to be compressive. The results are: minimum 2x10 
newtons/metres +50 percent; intermediate 4x10° newtons/metres +50 percent; 
maximum 6x 10’ newtons/metres +50 percent. Modifications of existing equipment 
to make measurements from deep boreholes are suggested. Authors’ abstract 


Buehler, Edward J. The Hamilton Group in western New York, in Geology of 
western New York New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, 
Guidebook: New York, City Coll. City Univ. New York Dept. Geology, p. 44 
46, illus., 1966. 


A columnar section is given and a few notes describe the formations in the Hamilton 
Group (Devonian) and their fauna. E.S.L. 
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Bugry,R. See Shaw, D. M. 6556 


Bull, C. See Hamilton, Wayne L. 6315 


6190 Burand, Willow M. A geochemical investigation of the Nenana Highway area: 
Alaska Div. Mines and Minerals Geochem. Rept. 10,7 p., illus., table, 1966. 


A geochemical investigation of stream sediments in the Nenana Highway area was 
made during the summer of 1965. Five of the 62 sediment samples taken carried 
anomalous amounts of metals.—Author’s abstract 


6191 Burand, Willow M.; Saunders, Robert H. A geochemical investigation of Minook 
Creek, Rampart district, Alaska: Alaska Div. Mines and Minerals Geochem. Rept. 
12, 14 p., illus., table, 1966. 


The Minook Creek drainage basin comprises the major part of one of the older 
placer mining districts in Alaska; minerals found in the concentrates have included 
cassiterite, galena, cinnabar, and nuggets of native copper and silver, and the area 
could be favorably considered for lode prospecting. Of the 120 samples taken during 
this investigation, 59 contained anomalous amounts of one or more metals. Three 
parallel mineralized zones appear to be rather clearly indicated: a lead zone on the 
northwest side of Slate Creek, a copper zone on the southeast of the same creek, 
and a copper-zine zone extending across lower Chapman Creek into headwaters 
of Hoosier Creek. The results also indicate the presence of other mineralized areas 
in which linear patterns of dispersion are not readily apparent.—from Authors’ 
summary 


6559 Burn, K.N. Effect of iron on the determination of moisture content by the neutron 
method: Canadian Jour. Earth Sci., v. 3, no. 1, p. 129-132, illus., table, 1966. 





Under controlled conditions and with uniform specimens the neutron method 
provides accurate results; when applied to natural materials unknown conditions 
and constituents affect the precision of the method so that a lower water content 
than actually exists may be interpreted. The abilities of the most common rock- 
forming elements to absorb neutrons are compared in a table. A pilot experiment, 
based on potassium content in clay, estimated from mineralogical analysis, was 
conducted to account for large discrepancy between field and laboratory calibration 
curves. Chemical analyses, however, showed less than one percent of potassium 
in the clay, but seven percent iron by weight, which accounts for the nine percent 
reduction in count rate observed in the field. It is recommended that each neutron 
meter calibration curve be adjusted for each soil type.—G.D.C. 


Butler, J. Robert. See McCauley, Camilla K. 6099 


652! Butts, Charles; Edmundson, Raymond S. Geology and mineral resources of 
| Frederick County: Virginia Div. Mineral Resources Bull. 80, 142 p., illus., tables, 
geol. map, 1966. 


| Frederick County, Va., lies in the Valley and Ridge province. Cambrian to 
Mississippian stratigraphy given is that prepared by the late Dr. Butts in 1943, except 
for a revision of lower Middle Ordovician nomenclature; measured sections are 
included. In the eastern part, folds are overturned and some are cut by east-dipping 
thrust faults. To the northwest, folds are more open and faults less common. 
In the past, manganese and iron ores have been mined, but at present limestone, 
silica sand, and clay and shale, are the only resources of importance being produced. 
Appendixes include Butts’ discussion of the lower Middle Ordovician limestones, 
and a list of fossils. A map of the structural elements and a geologic map accompany 
the report.—E.S.L. 


| 6075 California Dept. Water Resources. Hydrologic data, 1964, central coastal area: 
California Dept. Water Resources Bull. 130-64, v. 3, 219 p., illus., tables, 1966. 


| 6076 California Dept. Water Resources. Hydrologic data, 1964, northeastern 
California—App. D, Surface water quality; App. E, Ground water quality: 
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California Dept. Water Resources Bull. 130-64, v. 2, App. D-E, 223 p., illus., tables, 
1966. 


6077 California Dept. Water Resources. Hydrologic data, 1964, southern California 


App. E, Ground water quality: California Dept. Water Resources Bull. 130-64, 
v.5, App. E, 534 p., illus., tables, 1966. 


6100 California Dept. Water Resources. Hydrologic data, 1964, southern California 


Ground weer. measurements, Pt. 1, Central coastal and Los Angeles drainage 
provinces; Pt. 2, Lahontan, Colorado Basin, Santa Ana and San Diego drainage 
provinces: ee Dept. Water Resources Bull. 130-64, v. 5, App. C, Pt. 1, 
485 p., illus., tables; Pt. 2, 301 p., illus., tables, 1966. 


6209 California Dept. Water Resources. Water resources and future water requirements, 


north coastal hydrographic area—V. 1, Southern portion (preliminary edition): 
California Dept. Water Resources Bull. 142-1, 450 p., illus., tables, 1965. 


This preliminary report includes information on the availability of ground water, 
and quality characteristics of both surface and ground water. The extremely 
mountainous study area is contained within the northern Coast Ranges and the 
southern portion of the Klamath Mountains, and is cut by deeply incised stream 
valleys. Fourteen principal ground-water basins are described with reference to 
geologic features, ground-water occurrence and movement, recharge potential, water 
quality, and usable storage capacity of formations. The five hydrographic units 
in this portion of the North Coastal area are the Trinity River, Mad River-Redwood 
Creek, Eel River, Russian River, and Mendocino Coast Hydrographic Units. 
GD. 


6268 Calkin, Parker E. Late Pleistocene history of northwestern New York, in Geology 


of western New York—New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 
1966, Guidebook: New York, City Coll. City Univ. New York Dept. Geology, 
p. 58-68, illus., 1966. 


This paper is largely a compilation of published literature, particularly on features 
observed on the field trip. Preliminary studies suggest that most of the glacial 
features of northwestern New York may be attributed to the Port Huron Stade 
and the following interstade. The last significant readvance in the area is probably 
marked by the Valley Heads-Lake Escarpment end-moraine system. Retreat is 
marked by a series of recessional moraines. Correlation of events in the glacial 
Great Lakes is discussed and shown ona chart. The formation of Lake Tonawanda 
between the escarpments, and of Niagara Falls and Gorge, is described. Changes 
in discharge volume needed to form different sections of the Gorge are correlated 
with Great Lakes history. The problem of the origin of drift-filled St. Davids’ 
Gorge is reviewed.—E.S.L. 


Calkins, James A. See Becraft, George E. 6308 


6468 Calvache, A. Bosquejo histérico del conocimiento de la geologia de Cuba: 





Havana, Cuba, Acad. Ciencias, Dept. Geologia, 107 p., 1965. 


The growth of geological knowledge in Cuba is traced by reviewing publications 
from Humboldt’s early studies to those of the 1960's. They are divided into three 
parts: studies in the 19th century and those in the first and second half of the 20th 
century. A bibliography is included.—E.S.L. 


Cameron, A. G. W. The accumulation of chondritic material: Earth and Planetary 
Sci. Letters, v. 1, no. 3, p. 93-96, 1966. 


Whipple's suggestion that chondrules are melted in lightning flashes is examined 
in the context of models of the primordial solar nebula previously proposed by 
the writer [1962, 1963]. It is shown that solid bodies in the chondrule size range 
can be melted, but much larger bodies cannot be melted and much smaller bodies 
will be vaporized. Accumulation mechanisms involving electrostatic acceleration 
and gas motions are discussed.— Author's abstract 
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6195 Canada Geological Survey. Aeromagnetic map, Maskwa Lake, Manitoba: Canada 
Geol. Survey Geophysics Paper 4071, scale 1:63,360, 1966. 


6463 Canada Geological Survey; Jenness, S. E. (editor). Report of activities, May 
to October, 1965: Canada Geol. Survey Paper 66-1, 210 p., illus., tables, 1965 
[1966]. 


This report presents 142 brief papers on field work undertaken in 1965 by members 
of the Geological Survey of Canada, and eight additional notes on mineralogical, 
paleontological, and palynological collecting projects. The reports, compiled by the 
editor and Leona R. Mahoney, are arranged primarily by geographic unit and 
secondarily by alphabetical order of authors’ surnames; they are not cited 
individually in this bibliography. Map-areas are designated according to the 
National Topographic System; the locations of most of the field parties are shown 
on Figure 1. An author index and a general subject index are included.—G.D.C. 


6561 Canada Geological Survey. Aeromagnetic map, Nikitowa Lake, District of 
Kenora, Ontario: Canada Geol. Survey Geophysics Paper 3710, scale 1:63,360, 
1966. 


6562 Canada Geological Survey. Aeromagnetic map, Makoop Lake, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3711, scale 1:63,360, 1966. 


6563 Canada Geological Survey. Aeromagnetic map, Bearbone Lake, District of 
Kenora, Ontario: Canada Geol. Survey Geophysics Paper 3712, scale 1:63,360, 
1966. 


6564 Canada Geological Survey. Aeromagnetic map, Severn Lake, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3713, scale 1:63,360, 1966. 


6565 Canada Geological Survey. Aeromagnetic map, Sheet 53 J/2, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3714, scale 1:63,360, 1966. 


6566 Canada Geological Survey. Aeromagnetic map, Sheet 53 J/7, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3715, scale 1:63,360, 1966. 


6567 Canada Geological Survey. Aeromagnetic map, Sheet 53 J/10, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3716, scale 1:63,360, 1966. 


6568 Canada Geological Survey. Aeromagnetic map, Sheet 53 J/15, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3717, scale 1:63,360, 1966. 


6569 Canada Geological Survey. Aeromagnetic map, Sheet 53 O/2, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3718, scale 1:63,360, 1966. 


6570 Canada Geological Survey. Aeromagnetic map, Sturgeon Lake, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3719, scale 1:63,360, 1966. 


6571 Canada Geological Survey. Aeromagnetic map, Sheet 53 O/10, Kenora and 
Winnipeg mining districts, Ontario-Manitoba: Canada Geol. Survey Geophysics 
Paper 3720, scale 1:63,360, 1966. 


6572 Canada Geological Survey. Aeromagnetic map, Sombert Lake, Kenora and 
Winnipeg mining districts, Ontario-Manitoba: Canada Geol. Survey Geophysics 
Paper 3721, scale 1:63,360, 1966. 


6573 Canada Geological Survey. Aeromagnetic map, Sheet 53 G/1, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3722, scale 1:63,360, 1966. 


6574 Canada Geological Survey. Aeromagnetic map, Sheet 53 G/8, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3723, scale 1:63,360, 1966. 


6575 Canada Geological Survey. Aeromagnetic map, Bug Lake, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3724, scale 1:63,360, 1966. 
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6576 Canada Geological Survey. Aeromagnetic map, Misikeyask Lake, District of 
Kenora, Ontario: Canada Geol. Survey Geophysics Paper 3725, scale 1:63,360, 
1966. 


6577 Canada Geological Survey. Aeromagnetic map, Sheet 53 J/1, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3726, scale 1:63,360, 1966. 


6578 Canada Geological Survey. Aeromagnetic map, Sheet 53 J/8, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3727, scale 1:63,360, 1966. 


6579 Canada Geological Survey. Aeromagnetic map, Sheet 53 J/9, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3728, scale 1:63,360, 1966. 


6580 Canada Geological Survey. Aeromagnetic map, Sheet 53 J/16, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3729, scale 1:63,360, 1966. 


6581 Canada Geological Survey. Aeromagnetic map, Sheet 53 O/1, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3730, scale 1:63,360, 1966. 


6582 Canada Geological Survey. Aeromagnetic map, Sheet 53 O/8, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3731, scale 1:63,360, 1966. 


6583 Canada Geological Survey. Aeromagnetic map, Sheet 53 O/9, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3732, scale 1:63,360, 1966. 


6584 Canada Geological Survey. Aeromagnetic map, Hosea Lake, Kenora and 
Winnipeg mining districts, Ontario-Manitoba: Canada Geol. Survey Geophysics 
Paper 3733, scale 1:63,360, 1966. 


6586 Canada Geological Survey. Aeromagnetic map, Dawson Inlet, District of 
Keewatin, Northwest Territories: Canada Geol. Survey Geophysics Paper 7175, 
scale 1:253,440, 1966. 


6587 Canada Geological Survey. Aeromagnetic map, Eskimo Point, District of 
Keewatin, Northwest Territories: Canada Geol. Survey Geophysics Paper 7176, 
scale 1:253,440, 1966. 


6588 Canada Geological Survey. Acromagnetic map, Henik Lakes, District of Keewatin, 
Northwest Territories: Canada Geol. Survey Geophysics Paper 7177, scale 
1:253,440, 1966. 


6589 Canada Geological Survey. Aeromagnetic map, Ferguson Lake, District of 
Keewatin, Northwest Territories: Canada Geol. Survey Geophysics Paper 7293, 
scale 1:253,440, 1966. 


6590 Canada Geological Survey. Aeromagnetic map, Marble Island, District of 
Keewatin, Northwest Territories: Canada Geol. Survey Geophysics Paper 7295, 
scale 1:253,440, 1966. 


6591 Canada Geological Survey. Aeromagnetic map, Tavani, District of Keewatin, 
Northwest Territories: Canada Geol. Survey Geophysics Paper 7296, scale 
1:253,440, 1966. 


6592 Canada Geological Survey. Aeromagnetic map, Kaminak Lake, District of 
Keewatin, Northwest Territories: Canada Geol. Survey Geophysics Paper 7297, 
scale 1:253,440, 1966. 


6593 Canada Geological Survey. Aeromagnetic map, Chesterfield Inlet, District of 
Keewatin, Northwest Territories: Canada Geol. Survey Geophysics Paper 7298, 
scale 1:253,440, 1966. 


6594 Canada Geological Survey. Aeromagnetic map, Gibson Lake, District of 
Keewatin, Northwest Territories: Canada Geol. Survey Geophysics Paper 7299, 
scale 1:253,440, 1966. 
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6595 Canada Geological Survey. Aeromagnetic map, MacQuoid Lake, District of 
Keewatin, Northwest Territories: Canada Geol. Survey Geophysics Paper 7300, 
scale 1:253,440, 1966. 


6383 Carozzi, Albert V.; Frost, Stanley H. Turbidites in dolomitized flank beds of 
Niagaran (Silurian) reef, Lapel, Indiana: Jour. Sed. Petrology, v. 36, no. 2, p. 563 
575, illus., 1966. 


Steeply dipping flank beds surrounding a Silurian reef in Indiana consist of 
dolarenite in their upper part and dolosiltite in their lower part. Textures of crinoidal 
layers indicate deposition by wave action and slumping but most layers have textures 
of turbidites. Turbidity currents may play a major roll in the genesis of flank beds 
of some reefs.—G.O.B. 


6285 Carr, W. J.; Quinlivan, W. D. Geologic map of the Timber Mountain quadrangle, 
Nye County, Nevada: U.S. Geol. Survey Geol. Quad. Map GQ-503, scale 1:24,000, 
sections, 1966. 


6053 Carroll, Robert. Microsaurs from the Westphalian B of Joggins, Nova Scotia: 
Linnean Soc. London Proc., v. 177, pt. 1, p. 63-97, illus., 1966. 


The Pennsylvanian Joggins formation, exposed along the Bay of Fundy coast, 
contains one of the oldest truly terrestrial vertebrate faunas, classified in the order 
Microsauria by Dawson (1863) to include three species he considered either reptiles 
or close relatives. The modern concept of the order (Romer, 1950) is based primarily 
on specimens, now largely regarded as amphibians, from other Pennsylvanian and 
Permian deposits. Because there is still considerable controversy over the 
composition and taxonomic position of the order, the entire Joggins collection has 
been restudied. The most important finding is that Hylonomus lyelli, the nominal 
“type” of Dawson's Microsauria, is definitely a reptile and is not related to any 
of the genera included in Romer’s revision. The taxonomic review includes 
descriptions of three similar Czechoslovakian genera.—G.D.C. 


Carter,D.L. See Wiegand, C. L. 6032 








6147 Cartwright, Keros. Ground-water supplies along the Interstate Highway System 
in Illinois: Illinois Geol. Survey Environmental Geology Note 11, 20 p., illus., tables, 
1966. 


Water supplies capable of producing 40 to 60 gallons per minute are required for 
planning rest areas along the new Interstate Highway System, a requirement difficult 
to meet where ground-water conditions are unfavorable. The greatest difficulties 
in locating water supplies have been encountered in the southern part of Illinois 
where permeable water-yielding beds are scarce. The Illinois State Geological 
Survey, the Illinois State Water Survey, and the Illinois Division of Highways are 
cooperating in locating sites with adequate water in all parts of Illinois.—Author’s 
abstract 


6498 Case, J. E.; Barnes, D. F.; Plafker, George; Robbins, S. L. Gravity survey and 
regional geology of the Prince William Sound epicentral region, Alaska: U.S. Geol. 
Survey Prof. Paper 543-C, p. C1-C12, illus., table, 1966. 





The Mesozoic Valdez Group of sedimentary rocks and the early Tertiary Orca 
Group of sediments with interbedded pillow basalt and greenstone form a roughly 
arcuate pattern in and around Prince William Sound, Alaska. The groups have 
been complexly folded by at least three major episodes of deformation since early 
Tertiary, the last beginning in late Cenozoic and still continuing. Gravity 
measurements at 500 stations established since the 1964 earthquake show that simple 
Bouguer anomaly contours trend parallel to the geologic structure. A prominent 
gravity high, superimposed on the regional gradient, coincides with the wide belt 
of greenstone and pillow basalt of the Orca Group and extends southwest-northeast 
without major offset for more than 100 mi, indicating that the volcanic rocks 
constitute a major geologic element.—V.S.N. 
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6349 Case, Jerry. Miocene Giant White Shark—Localities for collecting teeth: Earth 
Sci., v. 19, no. 2, p. 65-68, illus., 1966. 


Localities where teeth of Carcharodon megalodon (illustrated) may be found in 
Maryland, Virginia, North and South Carolina, Georgia, and Florida, are listed, 
and the condition of the specimens are noted. These teeth are extremely rare and 
hard to find. Other species of the shark family commonly found in association 
with them are mentioned.—G.D.C. 


6539 Cathcart, James B. Economic geology of the Fort Meade quadrangle, Polk and 
Hardee Counties, Florida: U.S. Geol. Survey Bulli. 1207, 97 p., illus., tables, geol. 
map, 1966. 


The Fort Meade quadrangle is within the land-pebble phosphate district and part 
of the Gulf Coastal Plain. Exposed formations include the Hawthorn Formation 
(Miocene) and Rone Valley Formation (Pliocene): loose sands (Pleistocene) blanket 
the surface. Intense weathering, during at least three periods, altered the phosphatic 
sedimentary rocks. Deposits are in the calcium phosphate zone and include rocks 
of early and middle Miocene and Pliocene ages; most minable reserves are in the 
lower unit of the Bone Valley. Recoverable reserves in prospected areas total 317 
million long tons. About 40,000 long tons of metallic uranium is present in 
phosphate of the prospected area; the aluminum phosphate zone is present 
throughout the quadrangle; and the Hawthorn contains an additional | 1/2 billion 
long tons of phosphate nodules.—/from Author's abstract 





6149 Cattermole, J. Mark. Geologic map of the Edmonton quadrangle, Metcalfe 
County, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-523, scale 1:24,000, 
section, text, 1966. 


Oil, the only economically important resource produced in the Edmonton 
quadrangle, is mainly from Hickory Ridge field in the lower part of the Fort Payne 
Formation. Gravel, present in pockets and bars in stream beds, is used for secondary 
roads.—M.C.M. 





6282 Cattermole, J. Mark. Geologic map of the Sulphur Well quadrangle, Metcalfe 
and Green Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ -555, 
scale 1:24,000, section, text, 1966. 





Gas has been produced in the Sulphur Well quadrangle from Silurian or Devonian 
strata immediately below the Chattanooga Shale with lesser amounts bottomed in 
the Fort Payne Formation. From 1959-63 more than 350,000 bbl of oil was 
produced from the same general strata. The limestone quarry a mile north of Knob 
Lick is in the upper part of the Ste. Genevieve Limestone.—M.C.M. 


6165 Chagnon, Jean-Yves; Saull, V. A. Synthesis of albite at 210-240°C: Canadian 
Jour. Earth Sci., v. 3, no. 2, p. 133-137, illus., 1966. 


High temperature albite was synthesized at 210° and 240°C from a mixture of 
kaolinite, NaCl, and Na2COs, each run lasting about 63 days. Identification was 
made by electron microscopy. Identical material was used for the two experiments 
described here—kaolinite from Murfreesboro, Ark., with quartz, sodium chloride, 

and sodium added to make Na-Al-Si that of albite. Microscopic examination after 

the run showed very litle kaolinite remained; also, new barely visible crystals too 
small for optical identification were detected. X-ray diffraction patterns are given. 
With greater time available in nature, it is expected that albite would form from | 
clay of appropriate composition at considerably lower temperature, under similar 
diagenetic conditions.—G.D.C. 





6331 Chapman, Rodger H. Gravity base station network: California Div. Mines and 
Geology Spec. Rept. 90, 49 p., illus., tables, 1966. 


A network of gravity stations consisting of approximately 360 sites in California 
and adjacent states has been established to facilitate compilation of gravity data 
and to provide base stations for future gravity surveys. Meter [LaCoste-Romberg] 
calibration was based indirectly on the North American gravity standardization 
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range. Prime base was the gravity station at the San Francisco International Airport. 
Observation sites were occupied in a series of loops. Repeated observations were 
made at 43 key stations. Ties and network evaluation show that most gravity values 
obtained have a reliability within +0.10 mgal, with reference to calibration and prime 
base station value used. Station descriptions and values of observed gravity, 
elevation, latitude, and simple Bouguer anomalies are presented.—from Author's 
abstract 


Chapman, Rodger H. Magnetic study of the Island Mountain mine area, Trinity 
County, California, in Short contributions to California geology: California Div. 
Mines and Geology Spec. Rept. 86, p. 45-61, illus., table, 1965. 


The study consisted of measurement of magnetic susceptibilities of a set of rock 
samples, and reconnaissance surveys followed by a detailed survey in the vicinity 
of the copper mine. The deposit is a massive sulfide metasomatic replacement in 
a shear zone in shale and graywacke. A distinct anomaly is shown over the known 
ore body and another to the northwest in an unexplored area. Moderately large 
anomalies also are found over andesite outcrops. Analysis of the northwestern 
anomaly suggests an ore zone at shallow depth containing a possible 75,000 tons 
of ore for each 100 feet of depth extent.—E.S.L. 


Cheatum, E. P.; Slaughter, Bob H. Notes on the alluvial history of the Lampasas 
River, Texas: Graduate Research Center Jour., v. 35, no. 1, p. 48-54, illus., 1966. 


Excavations made for the Stillhouse Hollow Dam exposed almost complete sections 
of the floodplain and two terraces in the Lampasas River valley. The older terrace, 
45 feet above stream grade, averages 20 feet in thickness. The lowest third of the 
6-ft basal gravel is strongly cemented and above the gravel is a yellow sandy clay. 
The basal gravel of the other terrace, 20 feet above the stream grade, is not indurated, 
is only 4.5 feet thick, and is overlain by somewhat sandier clay than that of the 
older terrace, followed by a reddish brown clay with a basal layer of calcareous 
nodules. The C-14 age of molluscan shells from the latter clay is 5,000 yr B. P. 
Molluscan fauna recovered from near the base of this terrace is comparable to the 
Ben Franklin fauna in Delta County, dated at 9,550+375 B. P. The higher terrace 
seems to be related to others of known Wisconsin age.—G.D.C. 


Cherry, John A. Sand movement along equilibrium beaches north of San 
Francisco: Jour. Sed. Petrology, v. 36, no. 2, p. 341-357, illus., 1966. 


Sand movement was examined along a Point Reyes, California, shoreline considered 
to have resulted from equilibrium adjustment between dominant swell waves, littoral 
sand movement and rate of sand supply. The study was made both by tracing 
heavy minerals and by theoretical predictions based on swell data and on diagrams 
of wave travel. It indicated that negligible net movement of sand occurs along 
the beaches and that little sand is being added to the beaches at present.—E.D.M 


6164 Chinnery, M.A. Secondary faulting—Pt. 1, Theoretical aspects; Pt. 2, Geological 


aspects: Canadian Jour. Earth Sci., v. 3, no. 2, p. 163-190, illus., 1966. 


After the formation of a strike-slip fault, the pattern of stress distribution shows 
that although the initial stress is reduced over most of the length of the fault, there 
are strong concentrations of shear stress near the ends. It 1s suggested that secondary 
faulting is due to these end effects; patterns of like!y modes are shown. Fallacies 
in some previous approaches to the study of secondary faulting are pointed out. 
Six major modes are described, and their usefulness in the analysis of fault systems 
is illustrated by applying them to Alpine (New Zealand), San Andreas (Calif.), and 
MacDonald (Northwest Territories) fault systems; the curvature, location, and sense 
of the secondary faults in each area can be predicted and explained. In addition, 
the development of the master fault may be traced by locating the ends of the shear 
zone at various times in the past.—G.D.C. 


Chorley, R. J. See Schumm, S. A. 6307 
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6127 Clark, A. Horrell. Equilibrium temperature, Ps2, and Po2 during formation of 


the Marmoraton pyrometasomatic iron deposit [discussion of paper by F. B. Park, 
1965]: Econ. Geology, v. 61, no. 4, p. 780-784, 1966. 


X-ray diffraction study of 13 Marmoraton pyrrhotites showed that the pyrrhotite 
is wholly or predominantly monoclinic in each specimen. With an upper stability 
limit of about 308°C, this monoclinic pyrrhotite may represent late-stage low 
temperature solid-state reactions. Park’s finding (ibid., v. 60, p. 1366-1379, 1965) 
of hexagonal pyrrhotite is not explained.— W.S.W. 


6522 Clark, David L.; Bird, Kenneth J. Foraminifera and paleoecology of the upper 


Austin and lower Taylor (Cretaceous) strata in north Texas: Jour. Paleontology, 
v. 40, no. 2, p. 315-327, illus., 1966. 


Foraminifera were studied at the generic and familial level from 62 samples from 
the conformable (north of Dallas) and unconformable (south of Dallas) sequences 
of strata at the lithologic contact between the Austin and Taylor Groups. The 
combined Austin and Taylor fauna consists of 25 families, 49 genera, an average 
planktonic-benthonic ratio of 4:1, an arenaceous component of about 10 percent, 
and a total of 43 benthonic genera of which only 6 or 8 are common. Depth of 
deposition ranging from 200 to 1,700 feét is suggested by comparison of the overall 
faunal characteristics with those of the present-day Gulf of Mexico. Predominance 
of Guembelina s. |. over Globigerina s. |. in the definite Austin Chalk samples, and 
the reverse relationship in the definite Taylor Marl samples, is considered 
stratigraphically significant.—J.F.M. 


6542 Clarke, Peter J. Structural control of the Mount Wright-Mount Reed iron 


deposits, Quebec [abs.], in Inst. Lake Superior Geology, IIth Ann., 1965: St. Paul, 
Minn., Univ. Minnesota, p. 10, 1965. 


6419 Cleary, John; Hales, Anton L. An analysis of the travel times of P waves to 


North American stations, in the distance range 32° to 100°: Seismol. Soc. America 
Bull., v. 56, no. 2, p. 467-489, illus., tables, 1966. 


P-wave traveltimes from 25 earthquakes to North American stations in the distance 
range 32°-100° have been analyzed by a least squares technique which separates 
deviations from the Jeffreys-Bullen tables from the effects of station and source. 
The station residuals show a marked regional trend, with arrivals up to | sec early 
in the central United States and up to | sec late in the Basin and Range Province. 
Station residuals calculated for stations not in the United States also show consistent 
regional trends; P arrivals are early in shield areas and along parts of the Pacific 
margin where deep-focus earthquakes are common, and late in areas of recent 
tectonic uplift.—D.B.V. 


Cleary, John R.; Hales, Anton L. Azimuthal variation of U.S. station residuals: 
Nature, v. 210, no. 5036, p. 619-620, illus., 1966. 


In a recent study of deviations from the Jeffreys-Bullen tables of P times to North 
American stations in the distance range 32° to 100° (Cleary and Hales, 1966), the 
station residuals were observed to vary regionally; after removing these systematic 
effects, the remaining residuals were found to be azimuthally dependent for some 
stations. Azimuthal variations are most marked for stations in regions where there 
is a fairly rapid change in station residual. Further investigation should provide 
some indication of the depths at which station delays are introduced.—D.B.V. 


6269 Clemency, Charles V. The gypsum deposits of the Salina Group of western New 





York, in Geology of western New York—New York State Geol. Assoc., 38th Ann. 
Mtg., Buffalo, 1966, Guidebook: New York, City Coll. City Univ. New York Dept. 
Geology, p. 75-81, 1966. 


New York leads the country in the production of calcined gypsum. The gypsum 
is produced only in the western part, and five mines are now operating. The first 
discovery was in 1792, and commercial production started during the War of 1812. 
Workable deposits occur only in the Salina Group, where they are thought to be 
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an alteration product of anhydrite. A discussion is included on formation of 
evaporites in general, and anhydrite and gypsum in particular.—E.S.L. 


Clendening, John A. See Gillespie, William H. 6112 


6066 Clifton, H. Edward. X-ray radiography with X-ray diffraction equipment: Jour. 
Sed. Petrology, v. 36, no. 2, p. 620-635, illus., 1966. 


X-ray diffraction equipment, with minor and temporary modification of the powder 
camera, can produce X-ray radiographs 20 mm in diameter. Such radiographs 
generally are sufficient to indicate the presence of otherwise obscure or invisible 
internal structures of sedimentary rocks.— Author's abstract 


6372 Clifton, R. A., Jr.; Huggins, C. W.; Shell, H. R. Hollow chrysotile fibers: Am. 
Mineralogist, v. 51, nos. 3-4, p. 508-511, illus., 1966. 7 


The hollow-tube hypothesis for chrysotile fibers was experimentally tested. The 
fibers were soaked in lead nitrate solution at 1500 psi pressure for two days, then 
washed and calcined to convert the nitrate to oxide which is opaque to electron 
beam. The fibers, which showed hollow tubes before treatment, became filled. 
This capability for the tubes to be filled may have technological applications.—E.Z. 


6355 Cluff, Lloyd S.; Steinbrugge, Karl V. Hayward fault slippage in the Irvington- 
Niles districts of Fremont, California: Seismol. Soc. America Bull., v. 56, no. 2, 
p. 257-279, illus., table, 1966. 


Right lateral slippage on the Hayward fault, not identified with strong earthquakes, 
has taken place in the Irvington and Niles districts since the 1868 Hayward 
earthquake. Slippage can be observed at ten locations, one of them predating the 
1868 earthquake. There is no evidence for parallel lines of fault slippage within 
the 200-ft-wide fault zone. The slippage appears to have occurred within a 10- 
ft-wide band parallel to the strike of the fault. Structures and railroads built in 
the past 100 years give a time-history of the slippage. The half-foot of known 
slippage all took place between 1949 (or early 1950) and 1957.—D.B.V. 


6067 Coates, D. F. Stress measurements at Elliot Lake: Canadian Mining and Metall. 
Bull., v. 59, no. 649, p. 603-613, illus., tables, 1966. 


The Federal Government recently established a field research group at Elliot Lake, 
Ontario. One of the first projects with which this group has been occupied is that 
of measuring the in situ stresses in and around the mines. The most intensive work 
has been done in one of the local uranium mines located on the south limb of 
the west-plunging syncline that contains the orebody. The average dip of the 
formation here is 14°. Mining is being conducted at depths of from 600 feet to 
1,400 feet below surface. Stresses of up to 15,600 psi, measured in the pillars, are 
higher than expected. The field stress results were also surprising in that, at the 
location of the measurements, the vertical stress was found to be about twice the 
gravitational stress, with the horizontal stresses being about three times the 
gravitational stress.—Author’s abstract 


6130 Coates, D. F.; Parsons, R. C. Experimental criteria for classification of rock 
substances: Internat. Jour. Rock Mechanics and Mining Sci., v. 3, no. 3, p. 
181-189, table, 1966. 


The rock classification system previously suggested by the authors is revised as a 
result of suggestions and classification testing. It is now recommended that the 
geologic name of the rock be used with the proposed mechanical categories, and 
that the dividing line between Weak and Strong be changed to 700 ksc (10,000 psi). 
Items 2 and 3 on pre-failure deformation might be combined. The system would 
then be—Geologic Name, Strong or Weak, Elastic or Yielding.—E.S.L. 


6114 Cohen, Perry; Pitschi, Arthur T.; Freud, Arthur. Earth science—Regents questions 
and answers: New York, Amsco School Publications, [281] p., illus., 1964; June 
1965 examination, [62] p., iflus., 1966. 
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The questions and answers section of the book contains sets of Regents questions 
for the June 1959-1964 examinations, together with the correct answers and 
explanations that clarify the reasoning behind the choice. The next section contains 
the examinations in their entirety. The final section is an index to the questions. 
A supplement contains the same sections for the June 1965 examination.—E.S.L. 


Cole, W. F.; Crook, D. N. A note on the examination of pyrite in conventional 
differential thermal analysis equipment: Am. Mineralogist, v. 51, no. 3-4, p. 499 
503, illus., 1966. 


Heazlewoodite (NisS2) formed on a nickel specimen holder from sulfur given off 
by pyrite and produced an anomalous peak in subsequent samples.—E.H.R. 


Columbus, Nathan. The design and construction of Hele-Shaw models: Ground 
Water, v. 4, no. 2, p. 16—22, illus., 1966. 


Criteria and factors are considered which affect the design of a Hele-Shaw viscous 
flow model for use in ground-water studies. Procedures and construction techniques 
for assembling such a model are outlined. Some of the advantages and drawbacks 
in using a viscous flow model are discussed. Three examples are used to demonstrate 
the use of the model.—Author’s abstract 


6462 Conybeare, C. E. B. Origin of Athabasca oil sands—A review: Bull. Canadian 





Petroleum Geology, v. 14, no. 1, p. 145-163, 1966. 


This paper discusses the literature on the stratigraphic and structural relationships, 
age, depositional environments, and lithology of the McMurray Formation, with 
particular reference to problems involving the oil-impregnation and sources of oil 
in the Athabasca oil sands. The main points made by previous writers are reviewed, 
and an attempt is made to set them in perspective. Although the weight of evidence 
indicates that most of the oil was introduced into the McMurray Formation after 
it was deposited, and probably mainly from a Cretaceous source, it is suggested 
that some of the original oil content may have been derived from the erosion of 
seeps in truncated Devonian carbonates.— Author's abstract 


Cooper, L. H. N. Radiolarians as possible chronometers of continental drift, 
in Progress in oceanography, V. 3: London and New York, Pergamon Press, p. 
71-82, illus., 1965. 


The present North Atlantic Ocean may have originated by widening of a rift first 
opened in Jurassic or Cretaceous time, probably intermittently with abundant 
extrusions of hot magma. Hydrothermal interactions should have led to enrichment 
of the world ocean with silica and other substances of biological importance, and 
the ocean should have been warmed somewhat, conditions which would have favored 
radiolarians. Radiolarians showed great development in the Jurassic and also in 
the upper Eocene, and, thus, their taxonomy and distribution may be a means of 
dating major cataclysms during separation of North America from Europe.—G.D.C. 


Corwin, Gilbert; Bradley, Edward. [U.S.] Geological Survey’s marine program: 
Undersea Technology, v. 6, no. 9, p. 35-37, illus., 1965. 


In 1962 the U.S. Geological Survey initiated a reconnaissance of geologic, 
hydrologic, biologic, and geochemical conditions of the Atlantic continental shelf 
and slope. With Woods Hole Oceanographic Institute and U.S. Bureau of 
Commercial Fisheries, shipboard sediment sampling was begun in 1963 and 
completed by mid-1965; sonic sub-buttom profiling is nearing completion. Studies 
of submarine springs and effects of water and sediment discharge from land indicate 
seaward movement of ground water at least to 80 km offshore. Deep drilling off 
Florida yielded rock core from 300 m below the floor. Immediately following the 
March 1964 earthquake in Alaska, the Survey coordinated with the U.S. Coast and 
Geodetic Survey in investigations of sea-floor changes. Current studies include 
marine basalts, with Scripps Institute of Oceanography, and bays and estuaries, with 
the Atomic Energy Commission.—G.D.C. 
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6460 Craft, W. E. Channel sands are the key to Wilcox oil: Oil and Gas Jour., v. 
64, no. 15, p. 124-130, 1966. 


Thick-massive long-narrow sand bodies in the Wilcox Formation in southeastern 
Louisiana and southwestern Mississippi are thought to be channel sands deposited 
in a deltaic environment by ancient rivers and streams. The Oldenberg-Roxie delta 
system in Jefferson, Adams, and Franklin Counties, Miss., has a number of channels 
and the Oldenberg, Cooper Hill, Roxie, Morgan Creek, South Morgan Creek, Kirby, 
Leesdale Tower and West Locust Hill fields are associated with this delta system. 
SEE. 


64580 Craig, R. W. Alaska, promising new oil frontier challenges explorationist: Oil 
and Gas Jour., v. 64, no. 28, p. 152-154, 1966. 


The author discusses in broad terms the physical, economic and geologic problems 
associated with oil and gas exploration in Alaska. The paper was originally 
presented at the AAPG National Convention in St. Louis in April 1966.—S.E.F. 


6376 Crawford, Maria L. Optical properties of metamorphic albite: Am. Mineralogist, 
v. 51, nos. 3-4, p. 523-524, table, 1966. 


Measurements of the optical directions relative to the crystallographic axes for pure 
metamorphic albite (Ano, analyzed) suggest that Slemmons’ (1962) values should 
be modified slightly. The differences are thought to be due to greater purity and 
higher degree of ordering, and are characteristic of metamorphic albite.— B.C.H. 


6475 Crickmay, C. H. Profound erosion of a Pleistocene deposit: Bull. Canadian 
Petroleum Geology, v. 14, no. 1, p. 134-144, illus., 1966. 


After listing some geomorphic problems of southwestern Alberta, field evidence is 
described from a small area in the south part of the city of Calgary, where a boulder 
} clay and a Pleistocene fluvial sand lie in contact, both truncated by flat erosion 
surfaces (presumably of Recent age). The oldest surface, which tops the local hills, 
is in turn dissected by still more recent erosion that cut such valleys as that of 
the Elbow River. The whole scene is interpreted to mean that an erosionally planed 
surface on Pleistocene formations now constitutes an erosionally stagnant upland. 
from Author's abstract 








6413 Cronoble, W. R.; Waddell, Dwight E. Petrology of Lester limestone 
(Desmoinesian), Carter and Love Counties, Oklahoma: Oklahoma Geology Notes, 
v. 26, no. 6, p. 151-167, illus., tables, 1966. 


Lateral variations in the upper limestone of the Lester Member of the Dornick Hills 
Formation, Pennsylvanian, observed in thin sections of samples from five sites near 
Ardmore, suggest that this unit can be divided into three distinct facies: near 

shore oGlite, shelf, and lagoonal. It is postulated that a reef facies and a quiet 

water basin facies exist basinward ‘from the lagoonal facies. Percentage and type 
of skeletal material are summarized, and insoluble-residue analyses are given. The 
greatest degree of fragmentation and abrasion of skeletal elements occurs in samples 
from the shelf environment. The occurrence of more coarse terrigenous material 
in shelf samples than in the near-shore high-energy facies may be due to currents 
carrying the influx basinward. Fusulinid studies substantiate the speculation of 
lower energy deposition of the lower Lester.—G.D.C. 


Crook, D.N. See Cole, W. F. 6371 
Cross, C.H. See Warren, H. V. 6041 
6103 Crozaz, G.; Langway, C. C., Jr.; Picciotto, E. Artificial radioactivity reference 
} horizons in Greenland firn: Earth and Planetary Sci. Letters, v. 1, no. 1, p. 42 
48, illus., 1966. 
Total beta measurements made on melt water samples from a stratigraphically dated 


firn core profile from the inland Greenland ice sheet show a marked increase in 
radioactivity in the 1953 firn layer which corresponds to the first important fallout 
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from nuclear test bombs. The pre-1953 natural beta activity is 5 dpm/kg. The 
influx of artificial debris from the Ivy tests in 1953 is noted by a sharp rise in beta 
activity to 10 dpm/kg. Total Sr-90 deposit to June 1964 is 9.341.5 
millicuries/km*(24+4mC/mi°>). Average Pb-210 activity at time of deposit is 
3.9+40.4 dpm/kg.—from Authors’ abstract 


6299 Cruz, Jaime A. Geometry and origin of the Burbank sandstone and Mississippian 


“chat” in T. 25 and 26 N., R. 6 E., Osage County, Oklahoma: Shale Shaker, 
v. 16, no. 5, p. 102-116, illus., 1966. 


From drill-core study of sandstone bodies in the Cherokee Group, Pennsylvanian, 
it is concluded that the components of the basal cherty conglomerate, known from 
its origin as Mississippian “‘chat’’, were reworked, redistributed, and recemented 
in Pennsylvanian seas, filling topographic lows. Some is in the form of channel 
deposits, some residual. The Burbank sandstone bodies form part of a series of 
cheniers, beach ridges, barrier islands and spits developed during a stand in the 
“Cherokee” sea. Four bodies of similar lithology are described and correlated. 
The oldest, in West Little Chief oil field, began as a small bar, emerged as an island 
and grew seaward (eastward) by beach accretion. The Burbank-field body, 
separated from the former by tidal flat sediments, grew likewise and from it spits 
grew southward by accretion along shore to form the bodies found in Stanley-South 
Burbank, and East Little Chief fields. —G.D.C. 


Culbertson, William C. See Kehn, Thomas M. 6304 
Dainty, A.M. See Ewing, G. N. 6555 


Damon, P. E.; Mauger, R. L. Epeirogeny—orogeny viewed from the Basin and 
Range province: Soc. Mining Engineers Trans., v. 235, no. 1, p. 99-112, illus., 
table, 1966. 


Potassium—argon dating of volcanic and plutonic rocks of Arizona and northern 
Sonora are used to develop main features of Basin and Range chronology for these 
rocks and to discuss relations of magmatism to orogeny-epeirogeny during post 
Turonian and pre-Turonian Mesozoic time; possible deep-seated causes within the 
Earth are evaluated. A late Mesozoic-early Cenozoic magmatic pulse confined 
within the Laramide orogeny and a mid-Tertiary pulse contemporaneous with mid 
Tertiary Basin and Range orogeny are demonstrated. Interruptions by temporary 
but distinct reversals of the overall transgression (early Triassic through Turonian) 
and regression (Late Cretaceous to present) of epicontinental seas correlate with 
the six classical orogenies at 35 to 40 m.y. intervals. Epeirogeny is concluded to 
be the primary force and, therefore, exploration of ocean basins is a prerequisite 
to understanding Earth processes.—V.S.N. 


6398 Dawson, J. B. Concretionary barytes from Walton mine, Nova Scotia: Inst. 





Mining and Metallurgy Trans., sec. B, v. 75 (Bull. 714), p. B162-B164, illus., 1966. 


Fine-grained barite nodules are described from the 690-ft level of the barytes 
sulphide mine at Walton, Nova Scotia; some have occasional black patches 
containing spots of liquid hydrocarbon. The mine is in Lower Carboniferous rocks 
at the contact between the evaporite sequence of the Windsor Group, which includes 
petroliferous limestone and shale, and underlying clastic Horton strata. The genetic 
connection of the orebody with Triassic basalts, suggested by R. W. Boyle (1963) 
is questioned, except as they provided a high thermal gradient for the diagenesis 
of the petroliferous evaporites strata. The sparsity of barium in basic igneous rocks 
is pointed out, also the contrast of the barytes gangue to the quartz of many 
hydrothermal sulfide deposits.—G.D.C. 


Deane, R.E. See Tovell, Walter M. 6229 
Delavault,R.E. See Warren, H. V. 6041 
Denison, R. E.; Hetherington, E. A., Jr.; Kenny, G. S. Isotopic-age dates from 


basement rocks in Oklahoma: Oklahoma Geology Notes, v. 26, no. 6, p. 170- 
176, illus., table, 1966. 
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Eight rubidium-strontium ages determined on four samples of igneous rock in 
Oklahoma are tabulated. Determinations on two surface samples from the Wichita 
Mountains—a granite porphyry and a biotite-bearing olivine gabbro, from nearby 
localities in Comanche County—gave biotite ages of 490420 m.y., and 480 m.,y., 
respectively. The other two samples were granite cuttings recovered from beneath 
the Reagan Sandstone from two widely separated drill holes in Noble and 
Pottawatomie Counties. Absence of cataclastic or incipient metamorphic features 
in the basement granite from Pottawatomie County, and ages of less than 1,200 
m.y. on its microcline, indicate relationship to younger granites than those of the 
Eastern Arbuckle Province. Microcline, biotite, and whole-rock ages for the 
adamellite from the Noble County well were closer to 1,260 m.y.—G.D.C. 


6395 Denny, Charles S. Surficial geology of the Plattsburgh area: Empire State 
Geogram, v. 4, no. 3, p. 6-10, illus., 1966. 


There is no indication of ice movement out of the Adirondacks during Wisconsin 
time, but Precambrian boulders on the north side suggest a possible pre-Wisconsin 
Adirondack icecap. The informal name, mountain-front morainic system, is given 
to the patches of moraine that surround the northeast prong of the mountains; they 
are believed to be recessional moraines built near the thin margin of the wasting 
ice sheet when steep slopes impeded forward movement. The Fort Covington ice 
sheet, which never came as far south as these moraines, covered the St. Lawrence 
Valley, with a lobe extending down the Champlain Valley after deglaciation of the 
rest of the area. Deposits of Lake Vermont and the Champlain Sea are described. 
The Ingraham esker has a core of ice-contact stratified drift overlain by fresh and 
marine deposits. The latter have C-14 dates of 10,500 B.P.—E.S.L. 


Deutsch, Morris. See Reed, J. E. 6513 


6390 Diamond, Sidney; White, Joe L.; Dolch, W. L. Effects of isomorphous substitution 
in hydrothermally-synthesized tobermorite: Am. Mineralogist, v. 51, nos. 3-4, p. 
388-401, illus., 1966. 


A series of tobermorites and substituted tobermorites was prepared in attempts to 
incorporate various contents of Al, Fe and Mg into the tobermorite structure. The 
presumed location of Al in tetrahedral sites was confirmed by X-ray fluorescence 
spectroscopy. A strong, high-temperature exothermic response characteristic of Al 
bearing tobermorite can perhaps be attributed to formation of a very poorly 
crystalline Al-Si spinel accompanying conversion of dehydrated tobermorite to 
wollastonite. Successful incorporation of Fe and Mg into the tobermorite lattice 
appeared to be attained, but interpretation was complicated by the apparent 
formation of a small amount of xonotlite along with the tobermorite and by 
difficulties in securing reproducible syntheses.—from Authors’ abstract 


6045 Dibblee, T. W., Jr. Geologic map and sections of the Palo Alto 15’ quadrangle: 
California Div. Mines and Geology Map Sheet 8, scale 1:62,500, text, 1966. 


Terrane in the Palo Alto quadrangle rises to two parallel main ridges separated 
by the San Andreas fault zone. An old erosion surface is evident throughout the 
upland areas, but in the higher parts is severely dissected by deep V-shaped canyons 
resulting from uplift in late Quaternary, during which time the valley area has been 
sinking. Rock units described range from the Cretaceous Franciscan Formation 
to Recent surficial sediments. Thick rock sequences exposed in the Santa Cruz 
Mts. and foothills are severely compressed into complex structures, presumably the 
effect of right-lateral drag movement on the San Andreas and Pilarcitos faults 
combined with intense pressure of one block against the other. This effect is 
indicated by the pattern of tightly squeezed folds, the axes of which trend slightly 
more west than do the two faults.--M.C.M. 


6336 Dickinson, William R. Table Mountain serpentinite extrusion in California Coast 
Ranges: Geol. Soc. America Bull., v. 77, no. 5, p. 451-471, illus., tables, geol. 
map, 1966. 


Table Mountain, a smooth-summited narrow ridge 12 mi long in the southern 
Diablo Range, is capped by a subhorizontal sheet of serpentinite breccia composed 
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of massive serpentinized-peridotite blocks set in a slickensided matrix of crushed 
serpentine. The breccia was extruded by plastic flowage from fault fissures now 
occupied by steeply dipping serpentinite breccia dikes. Upon reaching the surface, 
the breccia buried an uneven ridge crest of hills and saddles and extended downslope 
to form narrow inclined ramps that filled draws between resistant spurs. On the 
lower slopes, the extrusion coalesced to form an evenly sloping piedmont plate that 
rests discordantly across a steeply dipping anticlinal limb of marine beds of the 
Cretaceous Panoche Group and a largely marine Tertiary sequence.—H.C.W. 


6471 Dickinson, William R. Tertiary stratigraphy of the Church Creek area, Monterey 
County, California, in Short contributions to California geology: California Div. 
Mines and Geology Spec. Rept. 86, p. 25-44, illus., tables, 1965. 


The Church Creek area is in the northern Santa Lucia Range, where the pre—Tertiary 
metamorphic-granitic core is cut by a system of Pliocene—Pleistocene reverse faults. 
Lower Tertiary strata are exposed in down-faulted homoclines. The following 
stratigraphic units are present: 750-1,000 feet of Paleocene sedimentary rocks; 0 
150 feet of Junipero Sandstone; 0-250 feet of Lucia Mudstone; 400-800 feet of Rocks 
Sandstone; and about 1,250 feet of Church Creek Formation (new name). The 
Miller Creek and Church Creek reverse faults dip 60°-65° NE and have a minimum 
displacement of one-half to one mile. The east-west vertical Willow Creek fault 
was reactivated as a transverse tear fault during movement on the reverse faults. 
ESL. 


6064 Dickson, J. A. D. Carbonate identification and genesis as revealed by staining: 
Jour. Sed. Petrology, v. 36, no. 2, p. 491-505, illus., 1966. 


A staining procedure consisting of preliminary etching with dilute hydrochloric acid, 
treatment with a mixed solution of alizarin red~S and potassium ferricyanide, and 
a final treatment with alizarin red-S alone (Dickson, 1965) permits the distinction 
of orthorhombic carbonates and of calcite from other trigonal carbonates. The 
potassium ferricyanide stain reveals the distribution of iron in both calcite and 
dolomite. The use of the stains is illustrated by a discussion of the petrography 
of selected specimens and interpretations of the origin of various petrographic 
entities.—H.A.T. 


6081 Dietrich, John W. Geology of Presidio area, Presidio County, Texas [abs.]: 
Houston Geol. Soc. Bull., v. 8, no. 9, p. 20-21, 1966. 


6246 Divoky, David. The equivalence of mass and energy scaling of crater dimensions 
Comment on a paper by A. J. Chabai [1965]: Jour. Geophys. Research, v. 7], 
no. 10, p. 2691, 1966. 


Chabai’s scaling laws (ibid., v. 70, no. 20, p. 5075-5098, 1965) for determination 
of crater dimensions present a paradox; it appears that in general, mass and energy 
relations do not result in equivalent crater predictions. It is demonstrated here 
that mass and energy scaling laws are in fact equivalent. Chabai’s equations 7 and 
8 are reconciled by adding a pertinent parameter to the mass-gravity dimensional 
analysis—q, the energy release per unit mass of explosive. Q is inconvenient to 
scale, and similarity is generally violated if mass scaling is chosen. However, scaling 
with mass requires the scaling of q, and this in turn always reduces the mass law 
to the corresponding energy law.—D.B.V. 


6348 Dobell, J. P. Thomsonite and prehnite—Similar but distinguishable: Earth Sci., 
v. 19, no. 2, p. 60-61, 1966. 


Both of these minerals are found as pebbles or within pebbles on the Keweenaw 
Peninsula beaches bordering Lake Superior; they also occur in veins inclosed in 
conglomerates and lavas, and as amygdules or cavity fillings in the volcanic rocks 
of the Copper Country district of Michigan. Their spherical forms of radiating 
fine orthorhombic crystals, structurally identical in the eye, are the reason for 
prehnite being mistaken for thomsonite, although prehnite also may be fine-grained 
with no radial or eye structure. They may be distinguished by a test of hardness, 
or more easily by checking the specific gravity, for which a method is described 
using a Bromoform solution.—G.D.C. 
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6253 Dobell, Joseph P. Michigan's building stone resources [abs.], in Inst. Lake 
Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. 
Univ., p. 5, 1966. 


6433 Dobell, Joseph P.; Leonardson, Robert W. Protoclastic borders of felsite near 
Bergland, Michigan [abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: St. 
Paul, Minn., Univ. Minnesota, p. 11, 1965. 


6316 Dobrovolny, E.; Ferm, J. C.; Eroskay, S. O. Geologic map of the Greenup and 
Ironton quadrangles, Greenup and Boyd Counties, Kentucky: U.S. Geol. Survey 
Geol. Quad. Map GQ-532, scale 1:24,000, sections, text, 1966. 


Although many coal beds occur in the Breathitt Formation in these quadrangles, 
only the Fire Clay and Princess Nos. 3, 6, and 7 beds are locally as thick as 28 
inches. Sand and gravel are in alluvium along the Ohio River, but most of the 
land they underlie is occupied by residences and industrial plants. Physical 
properties of rocks exposed in this area present problems in design, construction, 
and maintenance of structures such as roads, underground utilities, and buildings; 
this is discussed in the report on the Ashland quadrangle (ibid., GQ-196, 
Dobrovolny and others, 1963) adjacent to the Ironton quadrangle.—M.C.M. 


Dolch, W.L. See Diamond, Sidney. 6390 


6508 Dombrowski, Heinz; Friedlaender, Carlo G. I.; Kiihn, Robert; Loring, Douglas H. 
Bacteriological investigation of Carboniferous rock salt from Pugwash, Nova Scotia 
[with German abs.]: Eclogae Geol. Helvetiae, v. 58, no. 2, p. 967-974, illus., 1965. 


Evidence has been found for the presence of living bacteria in rock salt from 
Pugwash, Nova Scotia. Geological and mineralogical observations indicate that 
the salt is primary in origin, of late Mississippian age, and that the bacteria found 
in the salt are of the same age. A morphological comparison was made between 
the appearance of the bacteria in thin section of the rock salt and the bacteria after 
isolation.— Authors’ abstract 


Donn, Bertrand D. See Donn, William L. 6306 


6306 Donn, William L.; Donn, Bertrand D.; Valentine, Wilbur G. On the early history 
of the Earth—Reply [to discussion by Melvin Pollard, 1966]: Geol. Soc. America 
Bull., v. 77, no. 5, p. 561-564, 1966. 


Criticism by Pollard (ibid., p. 557-560) is unjustified because continental origin by 
asteroidal impact was not proposed. Possible continental origin is conceived of 
as a late stage process contemporaneous with origin of the asteroids and involving 
larger bodies in pre-geologic time.—J.J.H. 


6406 Donn, William L.; Ewing, Maurice. A theory of ice ages III: Science, v. 152, 
no. 3730, p. 1706-1712, tables, 1966. 


Polar wandering to regions of thermal isolation caused a decline of temperatures 
in the middle and higher latitudes during the Tertiary. Glaciation in the Northern 
Hemisphere started with additional precipitation from an ice-free Arctic Ocean. 
With glacial culmination, temperatures of ocean surface waters at high latitudes 
would be lowered to decrease rate of evaporation and hence of precipitation, and 
the ice sheets would retreat.—F.W.C. 


Dugundji, J. See Stone, Richard O. 6131 


6333 Durham, D. L. Geology of Hames Valley, Wunpost, and Valleton quadrangles, 
Monterey County, California: U.S. Geol. Survey Bull. 1221-B, p. BI-BS3, illus., 
tables, geol. maps, 1966. 


The map area lies across the southern Salinas Valley at the latitude of the San 
Ardo oil field, which it includes. The exposed sedimentary sequence comprises the 
marine Miocene Monterey Shale, the marine Pliocene Pancho Rico Formation, and 
the nonmarine Pliocene and Pleistocene(?) Paso Robles Formation. A _ thick 
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sequence of faulted and folded strata west of the Salinas River contrasts markedly 
with a comparatively thin sequence of unfaulted and broadly folded or tilted strata 
to the east. The San Ardo oil field, which has about 800 wells, produced more 
than 125 million barrels of oil between 1947, when it was discovered, and 1962.— 
DiL-D. 


6558 Dyck, Willy. Secular variations in the '*C concentration of Douglas fir tree rings: 


Canadian Jour. Earth Sci., v. 3, no. 1, p. 1-7, illus., tables, 1966. 


Measurements of the C-14 concentration in a Douglas fir from Vancouver Island 
indicate a maximum variation of 44 percent during the past 1,100 yr. The magnitude 
and trend of these variations confirm earlier observations that atmospheric mixing 
of CO, takes place rapidly on a large scale; cyclic variations in sunspot activity 
and (or) climate did not seem to show appreciable effect in the biosphere. Short 
term fluctuations are directly proportional to temperature because variations in the 
carbon fixation rate lead to a pulsating CO. content of the atmosphere. Long 
term changes are inversely proportional to temperature because large quantities of 
carbon, normally stored in deeper regions of the ocean, are exchanged between 
biosphere and hydrosphere.—from Author's abstract 


6054 Dyni, John R. Geologic map of the Thornburg oil and gas field and vicinity, 


Moffat and Rio Blanco Counties, Colorado: U.S. Geol. Survey Oil and Gas Inv. 
Map OM -216, scale 1:24,000, separate text, 1966. 


Aggregate thickness of sedimentary rocks exposed and penetrated by drilling in this 
map-area on the north side of the White River uplift is about 13,000 feet. Exposed 
rocks, about 8,300 feet thick, include Mancos Shale, Iles Formation, and Williams 
Fork Formation (all Cretaceous); older rocks range in age from Pennsylvanian to 
Cretaceous. Unconsolidated surficial deposits include Tertiary(?) and Quaternary 
materials. Principal structural features and their relation to those of the surrounding 
region are shown on an inset map. Oil has been produced from the Weber Sandstone 
and gas from the Dakota, Navajo, and Entrada Sandstones; data on wells are 
summarized in a table. Coal in the Iles Formation is relatively thin, but in the 
Williams Fork is reported up to 15 feet thick.—M.C.M. 


6517 Eckelmann, F. Donald. Zircon paragenesis studies in metamorphic rocks: Empire 


State Geogram, v. 4, no. 3, p. 1-6, illus., 1966. 


The euhedral habit of zircons from plutons, and the subhedral to anhedral outlines 
of populations from sedimentary rocks are described and illustrated. Attempts to 
apply zircon morphology data to distinguish paragneiss from orthogneiss in the 
Beartooth Mountains, Mont., and northwest Adirondack Mountains, N. Y., are 
described. Grains show development of mantles and loss of core definition with 
increasing metamorphism. Zircons from granitic phacoliths in the Adirondacks were 
also studied. The grains are subhedral to anhedral and many have at least a partial 
mantle. They are considered to support a metasedimentary-metasomatic origin for 
large portions of the phacoliths.—E.S.L. 


Edmundson, Raymond S. See _ Butts, Charles. 6521 


6284 Ekren, E. B.; Anderson, R. E.; Orkild, P. P.; Hinrichs, E. N. Geologic map of 


the Silent Butte quadrangle, Nye County, Nevada: U.S. Geol. Survey Geol. Quad. 
Map GQ-493, scale 1:24,000, sections, 1966. 


6386 Eliason, J. R. Montmorillonite exchange equilibria with strontium-sodium 


cesium: Am. Mineralogist, v. 51, nos. 3-4, p. 324-335, illus., tables, 1966. 


The ion exchange isotherms and the free-energy changes of -2278, —-331, and -4019 
cal/mole for the cesium-sodium, strontium-sodium, and cesium-strontium systems 
respectively were determined for the Bayard, New Mexico montmorillonite. The 
ion exchange isotherm and the free-energy change of —2035 cal/mole for the cesium- 
sodium system on the Chambers, Arizona montmorillonite were determined for 
comparison with the Bayard, New Mexico montmorillonite. A surprising increase 
in selectivity for cesium and strontium at high cesium and strontium loading was 
observed in the cesium-sodium and strontium-sodium systems. The selectivity 
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increases were presumed to be related to changes in the c-axis spacings.—Author’s 
abstract 


6110 Ells, G. D. (compiler). Michigan's oil and gas fields, 1965: Michigan Geol. 


6361 


Survey Ann. Statistical Summ. 4, 66 p., illus., tables, 1966. 


Petroleum exploration and production activities for 1965 in Michigan are 
summarized in this volume. Oil and gas field maps, _— field location data, 
and current oil and gas production figures are included.— .M. 


Emmett, William W. See Leopold, Luna B. 6537 


Engdahl, Eric R.; Gunst, Robert H. Use of a high speed computer for the 
preliminary determination of earthquake hypocenters: Seismol. Soc. America Bull., 
v. 56, no. 2, p. 325-326, illus., 1966. 


At the U.S. Coast and Geodetic Survey, where preliminary earthquake locations 
must be computed from as many as 30,000 initially unrelated P-arrivals and 
associated phases per month, considerable effort has been devoted toward making 
this process more fully automatic. A single pass program, COAST, has now been 
developed for use on the IBM 7030 (STRETCH) computer. This program 
discriminates compatible time groups from an uncorrelated chronologieal data file, 
computes a first approximation to the hypocenter using only five stations, and 
determines the refined hypocenter and earthquake magnitude using all relevant data 
without any intervention by a seismologist.—Authors’ abstract 


6037 Engelhardt, Donald W. Rugaepollis kachemakensis, gen. et sp. nov. from the 


Tertiary of Alaska [with French abs.]: Pollen et Spores, v. 8, no. 1, p. 135-139, 
illus., 1966. 


The pollen taxon described in the paper is part of a well-preserved palynological 
assemblage recovered from a measured section of the Kenai Formation, Cook Inlet, 
Alaska. A dark brown lignitic shale, ten feet below the top of the exposed section, 
contains abundant specimens of Rugaepollis kachemakensis. The morphologic 
features indicate that this taxon may have affinities to the Portulacaceae, 
Phytolaccaceae, or Cactaceae.—G.D.C. 


6515 Eppert, Herbert C., Jr. Stratigraphy of the Upper Miocene deposits in Sarasota 


County, Florida: Tulane Studies Geology, v. 4, no. 2, p. 49-61, illus., 1966. 


Investigation of an aquiclude in Sarasota County resulted in confirmation of the 
presence of upper Miocene strata, previously unrecognized here. Age determination 
is based on the characteristic faunal assemblages. The deposits are here referred 
to a lithosome of the Tamiami Formation. Six measured sections are included, 
and the fossils listed. The aquiclude was traced through the County by electric 
and gamma-ray logs. X-ray diffraction indicates that montmorillonite is the 
dominant clay mineral.—E.S.L. 


Eroskay,S.O. See Dobrovolny, E. 6316 


6087 Evans, James P., 3d. Geology and fracture pattern analysis of central western 


6133 





Williamson County, Texas [abs.]: Houston Geol. Soc. Bull., v. 8, no. 10, p. 22, 
1966. 


Evans, James R. California's Mountain Pass mine now producing europium oxide: 
California Div. Mines and Geology Mineral Inf. Service, v. 18[!19], no. 2, p. 23- 
32, illus., table, 1966. 


The Sulfide Queen carbonate body, at the Mountain Pass mine in eastern San 
Bernardino County, contains the world’s largest known deposit of cerium group 
rare earths which are contained in the mineral bastnaesite. The milling plant is 
the only commercial one in the United States to use a solvent extraction process 
which can produce a 99.9 percent europium oxide concentrate. The concentrate 
is used to give color to television sets. The geology and mineralogy of the ore 
body are reviewed; a table gives nomenclature of rare-earth elements. Europium 
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occurs intimately with samarium, and its separation has been difficult. No yttrium 
is found in the bastnaesite concentrates; it must be brought in from other sources 
to complete the compound for coating TV tubes.—G.D.C. 


6555 Ewing, G. N.; Dainty, A. M.; Blanchard, J. E.; Keen, M. J. Seismic studies on 


the eastern seaboard of Canada—[Pt.] 1, The Appalachian System: Canadian Jour. 
Earth Sci., v. 3, no. 1, p. 89-109, illus., tables, 1966. 


In the Gulf of St. Lawrence southwest of Cabot Strait, and off northeastern 
Newfoundland, where crustal thickness is about 45 km, seismic refraction profiles 
suggest compressional wave velocities of 8.50 and 8.69 kmps ' in the underlying 
mantle, and of 7.35 and 7.52 kmps '‘ in a 20 km thick intermediate layer. Under 
the west coast of Newfoundland and near Anticosti Island is thinner crust, 33 and 
35 km, beneath which velocity in the upper mantle is close to 8 kmps '. The 
intermediate layer thins out northwest of Newfoundland. It is suggested that the 
crust and upper mantle reflect the subsurface expression of the two-sided nature 
of the Appalachian System, one hypothesis explaining the changes by association 
with a Taconic mobile belt, another with sedimentary basins. There is no evidence 
of the system dying away quietly beneath the northeastern coast of Newfoundland. 
GDC. 


Ewing, Maurice. See Donn, William L. 6406 


6546 Fairhurst, Charles. Measurement of in-situ stresses in a Saint Cloud quarry 


A progress report [abs.], in Inst. Lake Superior Geology, IIth Ann., 1965: St. 
Paul, Minn., Univ. Minnesota, p. 12, 1965. 


6254 Farrand, W. R.; Zumberge, J. H.; Parker, J. New bathymetric map of Lake 


Superior and some geological implications [abs.], in Inst. Lake Superior Geology, 
12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 6, illus., 
1966. 


6206 Farstad, L.; Lord, T. M.; Green, A. J.; Hortie, H. J. Soil survey of the Peace 


River area in British Columbia: British Columbia Soil Survey Rept. 8, 114 p., 
illus., tables, 1965. 


This report is concerned with classification and descriptions of the soils on various 
types of geological materials—glacial, alluvial and eolian, coarse outwash and beach, 
residual and organic. * Chemical and mechanical analyses are included for 
representative horizons; and (in pocket) a soil map in two parts, on a scale of one 
inch to two miles, indicates the distributions, locations, and extents of the different 
types. Information on the geology of the area was contributed by W. H. Mathews. 
GDC. 


6385 Faust, George T. The hydrous nickel-magnesium silicates—The garnierite group: 


Am. Mineralogist, v. 51, nos. 3-4, p. 279-298, illus., tables, 1966. 


The garnierite group is defined as a mixture including all hydrous nickel magnesium 
silicates; the name is analogous to limonite or bauxite. The history in nomenclature 
of various garnierite group minerals is traced. Chrysoprase owes its apple green 
color to pimelite, a nickel montmorillonite. Genthite is a mixture including nickel 
analogs of serpentine. Other garnierite group members include a nickel chlorite, 
nickel exchanged vermiculites, nickeloan talc, and nickeloan sepiolites.—M.L.L. 


6388 Fawcett, J. J.; Yoder, H. S. Phase relationships of chlorites in the system MgO 





Al,O3;-SiO.-H2O: Am. Mineralogist, v. 51, nos. 3-4, p. 353-380, illus., tables, 1966. 


The high temperature stability limit of magnesian chlorites varies from 768°C at 
3.5 kb to 830°C at 10 kb of water pressure. Above 3.5 kb, the magnesian chlorites 
break down to enstatite, forsterite, spinel and vapor; at lower pressures they break 
down to forsterite, cordierite, spinel and vapor. All six phases can coexist at an 
invariant point at about 3.25 kb and 765°C. Chlorite and quartz coexist between 
450° and 575°C at 2 kb and 475° and 600° at 5 kb. Above the higher temperature 
they react to talc, cordierite and vapor.—E.H.R. 
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Ferm, J.C. See Dobrovolny, E. 6316 


6529 Feth, J. H. Nitrogen compounds in natural water—A review: Water Resources 
Research, v. 2, no. 1, p. 41-58, illus., tables, 1966. 


Sources of nitrogen compounds include natural aerosols, precipitation, fixation by 
micro-organisms in soil and water, decaying organic matter, and animal and 
industrial wastes, as well as probably undiscovered sources in consolidated and 
unconsolidated rocks. Nitrogen compounds are both oxidized and reduced by 
organisms, and some are adsorbed on clay. The end product in water and the 
compound most often determined is NO;. Concentration of nitrogen compounds 
ranges from 0.0 to >100 ppm in surface water, and from 0.0 to >1,000 ppm in 
ground water. Much further research is needed.—E.S.L. 


Findlay, D.C. See Hobson, G. D. 6030 


6072 Findlay, D. C.; Smith, C. H. Progress and plans for scientific drilling in Canada, 
in Drilling for scientific purposes—Internat. Upper Mantle Symposium, Ottawa, 
1965, Rept.: Canada Geol. Survey Paper 66-13, p. 25-41, illus., 1966. 


Actual drilling projects to date have involved holes less than 5,000 feet deep, but 
site evaluation studies for 10,000 ft holes have been carried out in alpine-type 
ultramafic intrusions, and recommendations made. Drilling to investigate the 
Muskox layered intrusion, in Northwest Territories, has been completed and results 
published; a summary is included. Recommendations for scientific drilling proposed 
at the Canadian Upper Mantle workshop in Feb. 1965 are given in an appendix. 
ESL. 


6157 Finnell, Tommy L. Geologic map of the Cibecue quadrangle, Navajo County, 
Arizona: U.S. Geol. Survey Geol. Quad. Map GQ-545, scale 1:62,500, section, 
1966. 


6158 Finnell, Tommy L. Geologic map of the Chediski Peak quadrangle, Navajo 
County, Arizona: U.S. Geol. Survey Geol. Quad. Map GQ-544, scale 1:62,500, 
section, 1966. 


6171 Fisher, Donald W. Pre—Clinton rocks of the Niagara Frontier—A synopsis, in 
Geology of western New York—New York State Geol. Assoc., 38th Ann. Mtg., 
Buffalo, 1966, Guidebook: New York, City Coll. City Univ. New York Dept. 
Geology, p. 1-9, illus., 1966. 


The Precambrian is 2,000 to 3,000 feet deep in this area. Resting on the basement 
are about 100 feet of the Cambrian or Ordovician Theresa Formation. About 1,150 
feet of carbonates, the Black River and Trenton Groups, overlie the Theresa. The 
remainder of the Middle and part of the Upper Ordovician are also subsurface; 
the Queenston Shale outcrops north of the Niagara Escarpment. The surface rocks 
(Ordovician-Silurian) are discussed in more detail. An isopach map of the Medina 
Group is included, and a section showing facies is given.—E.S.L. 


Fisher, R. V. See Wilcox, Ray E. 6322 
Fleming, J. F. See Lee, S. L. 6351 


6528 Foit, Franklin F. New data on roeblingite: Am. Mineralogist, v. 51, nos. 3 
4, p. 504-508, tables, 1966. 


Samples of roeblingite from Frankiin Furnace, New Jersey, and from Langban, 
Sweden, are redescribed, and indexed powder diffraction data are given.—M.L.L. 


6098 Forsyth, Jane L. Glacial map of Licking County, Ohio: Ohio Div. Geol. Survey 
Rept. Inv. 59, scale 1:62,500, text, 1966. 


Glacial deposits, present throughout most of Licking County, are of both Wisconsin 
and Illinoian age and were formed along the east edge of the Scioto Lobe. Both 
glacial boundaries are oriented north-south, with the unglaciated portion of the 














1308 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1966 


county to the east. Deposits of sand and gravel form kame hills and flat-topped 
outwash terraces; local silt deposits are present. Glacial till composes broad, 
smooth-surfaced ground moraine and hummocky belts of end moraine, each belt 
identifying a separate position of the retreating glacial margin. Because of high 
bedrock hills in central and eastern parts, end moraines there are strongly arcuate 
and glacial cover is generally quite thin. The most important mineral resource 
among glacial materials is sand and gravel. Some peat is excavated and ground 
water is relatively abundant.—M.C.M. 


6188 Fosberg, F. R. Vegetation as a geological agent in tropical deltas, in Scientific 


problems of the humid tropical zone deltas and their implications—Dacca 
Symposium, 1964: Paris, United Nations Educ., Sci., and Cultural Organization, 
p. 227-233, 1966. 


Because of river flooding in tropical deltas, sediments are shifted and rearranged; 
a principal counteracting factor is vegetation, particularly salt marshes and mangrove 
swamps although freshwater swamps and marshes as well as peat swamps are 
extensive also. Principal physiographic features of deltas may be classified as water, 
wet lands, and dry lands; land forms of each are influenced in some measure by 
vegetation and the relationships are described briefly. Basically there seems to be 
little difference between the delta-forming processes in tropical and those in 
temperate zones.—M.C.M. 


6366 Foster, Margaret D.; Schaller, Waldemar T. Cause of colors in wavellite from 


Dug Hill, Arkansas: Am. Mineralogist, v. 51, no. 3-4, p. 422-428, tables, 1966. 


Preliminary tests indicated that spherulites of wavellite found on Dug Hill, near 
Avant, Garland County, Ark., contained vanadium. Samples were prepared from 
crushed spherulites restricting the fibers in each sample to one color as far as 
possible. Spectrographic analysis showed that the samples contained from 0.13 
0.81 percent vanadium, but that Cr, Fe and other chromatic elements were present 
in only very small amounts or were absent. Analysis of the valence state of the 
vanadium present showed that none contained trivalent vanadium, some contained 
only quadrivalent vanadium, and others contained both quadrivalent and 
pentavalent vanadium. The correlation between the color of the sample fibers and 
the valence or valences of vanadium present was quite good.—Authors’ abstract 


6093 Frank, Ruben Milton. Petrologic study of sediments from selected central Texas 


caves [abs.]: Houston Geol. Soc. Bull., v. 8, no. 8, p. 16-17, 1966. 


6298 Frebold, Hans. Upper Pliensbachian beds in the Fernie Group of Alberta: 





Canada Geol. Survey Paper 66-27, 8 p., illus., 1966. 


Specimens of the ammonite genus Amaltheus, the first to be collected from the 
Jurassic Fernie Group in the Rocky Mountains and Foothills, are described from 
the lower zone in the Limestone Mountain area. Associated fossils clearly establish 
the presence of the lowermost part of upper Pliensbachian rocks. The revised 
subdivision of the lower Fernie Group in the area north of the headwaters of the 
Red Deer River is presented. The best consecutive sections seen by the author 
are in the Snake Indian Valley.—G.D.C. 


Freedman, Helen W. The “‘little variable factor’’—A statistical discussion of the 
reading of seismograms: Seismol. Soc. America Bull., v. 56, no. 2, p. 593-604, 
illus., tables, 1966. 


A number of independent readings of ‘‘typical”’ seismographic records are made, 
primarily in order to estimate the errors involved in determining the onset of a 
P-wave. The degree of consistency with which a disturbance is called ‘the first 
arrival for an earthquake” is discussed. The distribution of reading errors is 
estimated and a method suggested for improving the accuracy of routine reading 
of seismograms. This model provides estimates for reading errors of several types 
of onsets. Finally the classification of onsets into ‘i’? and ‘‘e’’ is shown to be 
inadequately defined.—Author’s abstract 
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6394 Freeman, Tom. ‘‘Petrographic’’ unconformities in the Ordovician of northern 
Arkansas: Oklahoma Geology Notes, v. 26, no. 1, p. 21-28, illus., 1966. 


Although the Joachim, Plattin, Kimmswick, and Fernvale Formations have been 
presented on several maps, discussed in several papers, and are well exposed, details 
of their stratigraphic relationships in Arkansas are not well established. 
Unconformities between them have been suggested but with very little physical 
evidence noted. Features in the Joachim-—Plattin contact reflect erosion, where 
compaction of basal Plattin beds produce drape over the Joachim highs. In the 
‘“‘bedding-plane” contact of the Plattin-Kimmswick boundary, no_ bedding 
disconformities have been seen, but truncated Plattin fossils at the contact, and a 
micro-trash zone, suggest pre-Kimmswick erosion of lithified matrix. In the similar 
Kimmswick-Fernvale contact, burrows in the top of the Kimmswick half-filled with 
sparry calcite cement beneath Fernvale detritus, indicate local Kimmswick welding 
and some erosion before Fernvale deposition.—G.D.C. 


6255 French, Bevan M. Short-range chemical variations in a manganoan axinite from 
the Mesabi Range, Minnesota [abs.], in Inst. Lake Superior Geology, 12th Ann., 
1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 7, 1966. 


6434 French, Bevan M. Progressive contact metamorphism of the Biwabik Iron 
formation on the Mesabi range, Minnesota [abs.], in Inst. Lake Superior Geology, 
llth Ann., 1965: St. Paul, Minn., Univ. Minnesota, p. 13-14, 1965. 


Freud, Arthur. See Cohen, Perry. 6114 
Friedlaender, Carlo G.I. See Dombrowski, Heinz. 6508 
Friedman, Gerald M. See Lahoud, Joseph A. 6518 


6105 Friedrich, G. H.; Hawkes, H. E. Mercury as an ore guide in the Pachuca-Real 
del Monte district, Hidalgo, Mexico [with German abs.]: Econ. Geology, v. 61, 
no. 4, p. 744-753, illus., 1966. 


Soils over an area of mineralized veins contain 250-1900 ppb Hg over a background 
of 50 ppb. Soils overlying projections of veins, but 120 m or more above known 
ore, contain 150-600 pbb Hg. Unweathered andesite wall rock adjoining Hg-rich 
silver ore in One mine showed no enrichment in mercury. The data indicate that 
“primary dispersion of mercury from vein structures into unfractured wall rock is 
negligible’ and that the mercury content of residual soils appears to be a useful 
method of locating blind ore deposits.—W.S.W. 








6435 Fritts, Crawford E. Stratigraphy, structure, and granitic rocks in the Marenisco- 
Watersmeet area, Michigan [abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: 
St. Paul, Minn., Univ. Minnesota, p. 15, illus., 1965. 


6167 Frizzell, Don L. Otolith-based genera and lineages of fossil bonefishes 
(Clupeiformes, Albulidae): Senckenbergiana Lethaea, v. 46a (Wilhelm Weiler- 
Festschrift), p. 85-110, illus., 1965. 


Fossil bonefishes (Fam. Albulidae) are described and named from isolated otoliths 
(sagittae) of Cretaceous and Cenozoic strata of the American Gulf Coast and from 
published records. Six new genera and five new species are proposed, and the otolith 
of Dixonina is figured for the first time. A suggested phylogenetic arrangement 
of genera from early Cretaceous to Recent shows: (1) progressive changes in the 
development of the sagitta, (2) increase in number of genera and species to a 
maximum in the early Cenozoic, with reduction during the late Cenozoic, and (3) 
the close relationship of the two living genera Albula and Dixonina. Competition 
for a preferred environment is postulated as the reason for elimination of extinct 
) forms.—Author’s abstract 





Frost, Stanley H. See Carozzi, Albert V. 6383 


6483 Fuchs, Louis H. Dijerfisherite, alkali copper-iron sulfide—A new mineral from 
enstatite chondrites: Science, v. 153, no. 3732, p. 166-167, 1966. 
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A new mineral, essentially a potassium-copper-iron sulfide, occurs in accessory 
amounts in the enstatite chondrites Kota Kota (a find) and St. Marks (a fall), and 
has been identified visually in the enstatite achondrite Pena Blanca Springs (a fall). 
The X-ray diffraction pattern, electron-microprobe analysis, and its appearance in 
polished sections all serve to identify it.— Author's abstract 


Gaston, H.H. See Thornton, D. E. 6534 


6506 Geological Society of America. (Bibliographic Staff). Annotated bibliography 
of economic geology for July-December 1964, V. 37, No. 2: Urbana, Ill., Econ. 
Geology Publishing Co., p. 173-405, 1966. 


6353 Gershanik, Simon. The response of a shear rod to transient sinusoidal excitation: 
Seismol. Soc. America Bull., v. 56, no. 2, p. 367-381, illus., 1966. 


Extending the results of previous papers (1951, 1957, 1960) in which a building 
subjected to ground acceleration was represented in first approximation by a rod, 
the response of an undamped shear rod fastened at one end and excited by a transient 
sinusoidal acceleration is considered; a closed expression, which may be useful as 
a reference for more complicated cases, has been obtained. The expression was 
found following a method similar to D’Alembert's of solving the equation of the 
vibrating string. Formulas are given also for the case of resonance and for the 
seismic load.—D.B.V. 


6256 Giblin, P. E. Copper deposits of the Batchawana area, Ontario [abs.], in Inst. 
Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan 
Technol. Univ., p. 8, 1966. 


6085 Gieger, Ronald M. Quitman Mountains intrusion, Hudspeth County, Texas [abs.]: 
Houston Geol. Soc. Bull., v. 8, no. 10, p. 22, 1966. 


6317 Gildersleeve, Benjamin. Geologic map of the Homer quadrangle, Logan County, 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-549, scale 1:24,000, sections, 
text, 1966. 








Natural rock asphalt occurs in the Homer quadrangle as fine- to medium~grained, 
thin- to thick-bedded sandstone impregnated with bitumen; thickness varies from 
a few inches to 20 feet; deposits crop out mainly in the lower and upper parts of 
the Big Clifty Sandstone Member of the Golconda Formation. Limestone has been 
quarried from the Glen Dean and Paint Creek Limestones and from the Girkin 
Formation.—M.C.M. 


6112 Gillespie, William H.; Latimer, Ira S., Jr.; Clendening, John A. Plant fossils of 
West Virginia (revised edition): Morgantown, W. Va., West Virginia Geol. and 
Econ. Survey (Educ. Ser.), 131 p., illus., 1966; originally published 1960. 


This new booklet is an updated and expanded version of the earlier work (Gillespie 
and Latimer 1960). Much of the material is the same, but sections have been added 
on the geologic sequence of plant life in the State and the importance of spores 
and pollen. Descriptions and illustrations of Devonian, Mississippian, and Recent 
floras have been included.—G.D.C. 





Glick, Ernest E. See Kehn, Thomas M. 6304 


6117 Géke, Gerhard. Das Ratsel der Trilobiten: Kosmos, v. 62, no. 6, p. 253-255, 
illus., 1966. 





This brief review of the morphology of various trilobites includes two forms from 
Silurian and Ordovician strata of Oklahoma, and others from Trenton limestones 
of Ordovician age in New York and a Middle Cambrian slate in Canada. 
Comparisons are made in the evolution of forms and parts; life habits are surmised 
from the evidence available up to the Permian period, and likened to today’s living 
Crustacea.—G.D.C. 
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Goldberg, E.D. See Somayajulu, B. L. K. 6163 


Goldberg, Edward D. See Koide, Minoru. 6492 


6116 Goodwin, A.M. Archean protocontinental growth and mineralization: Canadian 
Mining Jour., v.87, no. 5, p. 57-60, illus., 1966. 
‘ 


Archean volcanic studies in the Canadian Shield support the concept of continental 
growth by a process of marginal accretion. Present knowledge leads to the following 
three-part inference: 1) the Canadian Shield developed by accretionary growth and 
eventual aggregation of a number of separate and distinct seed-continents, or 
protocontinents; 2) the Superior Province of the southern Canadian Shield represents 
the preserved remnant of one such protocontinent; and 3) mineralization is 
selectively distributed within the protocontinents, the trend in mineralization being 
from simple gold-silver at the protocontinental core to increasingly complex base 
metal sulphides at the protocontinental margins. It is held that volcanic processes, 
.. . played a fundamental role in Archean protocontinental growth.—Author’s 
abstract 


6192 Gottardi, G. Die Kristallstruktur von Pumpellyit [with English abs.]: Tschermaks 
Mineralog. u. Petrog. Mitt., ser. 3, v. 10, nos. 1-4, p. 115-119, illus., table, 1965. 


The crystal structure of pumpellyite from Sonoma County, Calif., has been 
determined on the basis of three Weissenberg photographs. It is a neso-sorosilicate, 
monoclinic, space group A 2/m, with a=8.81, b=5.94, c=19.14A, B=98°. 
Octahedra share two edges with other octahedra to form chains parallel to b. There 
are two symmetrically independent chains on the unit cell. The Ca-coordination 
is a sevenfold one. Interatomic distances are normal within the error limits. The 
actual residual is R=0.18. Further refinement is in progress.—E.S.L. 


Green, A.J. See Farstad, L. 6206 
Green, Arthur R. See Kittleman, Laurence R. 6202 


6257 Green, John C. New field studies of the Keweenawan lavas of Minnesota [abs.], 
in Inst. Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan 
Technol. Univ., p. 9, 1966. 


6436 Green, John C. Structure and stratigraphy of the Knife Lake Group east of Ely, 
Minnesota [abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., 
Univ. Minnesota, p. 16, 1965. 


6148 Greene, Robert C. Geologic map of the Valley View quadrangle, central 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-470, scale 1:24,000, section, 
text, 1966. 


Limestone in the Camp Nelson, Tyrone, Lexington, and Calloway Creek Limestones, 
and sand from the Kentucky River flood plain are of principal economic importance 
in the Valley View quadrangle; barite is a possible resource.—M.C.M. 


6377 Gresens, Randall L. Dimensional and compositional control of garnet growth 
by mineralogical environment: Am. Mineralogist, v. 51, nos. 3-4, p. 524-528, table, 
1966. 


Spessartite garnets from two types of occurrence in the Kiawa pegmatite group, 
Rio Arriba County, N. Mex., are partially analyzed and are described. The large 
anhedral garnets in albite concentrations have higher content of titanium and nickel; 
small clear euhedral garnets in muscovite are tablets parallel to (001) of the mica 
and have higher content of iron, beryllium, yttrium and magnesium. The contrasting 
compositional and dimensional characteristics are ascribed to the mineralogical 
environment.—B.C.H. 


Griffiths, J.C. See Bennion, D. W. 6036 
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Groot, Johan J. See Baker, W. Wayne. 6137 


6170 Gross, G. A. The origin of high grade iron deposits on Baffin Island: Canadian 


Mining Jour., v. 87, no. 4, p. 111-114, illus., table, 1966. 


High-grade iron deposits are in Precambrian iron-formation in volcanic and 
sedimentary rocks of Baffin Island. The latter rocks are partly granitized and 
intruded by ultramafics. Extensive oxidation and enrichment of iron-formation took 
place prior to middle Precambrian time.—A.R.K. 


6082 Gross, Robert O. Geology of Sierra Tinaja Pinta and Cornudas Station areas, 


northern Hudspeth County, Texas [abs.]: Houston Geol. Soc. Bull., v. 8, no. 9, 
p. 21-22, 1966. 


6181 Gudim, C. J. The Sheep Creek thrust at Cooper Creek, Fremont County, 


Wyoming: Mtn. Geologist, v. 3, no. 3, p. 125-128, illus., 1966. 


A deep test well at Cooper Creek, drilled through the Sheep Creek thrust, provides 
important structural data. After spudding in Precambrian, 2,150 feet of granite 
of the overthrust block, the fault zone consisting of 60 feet of Niobrara Shale, and 
a normal Paleocene-Upper Cretaceous section were encountered in succession. The 
Sheep Creek thrust appears to have an average dip of 20°, and may have originated 
by a combination of overturned folding and thrusting. A cross section is included. 
ESL. 


6280 Gunn, Christopher B. An alternative method for the collection of material for 


heavy mineral studies [abs.], in Geology of western New York—New York State 
Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, Guidebook: New York, City Coll. 
City Univ. New York Dept. Geology, p. 86, 1966. 


Gunst, Robert H. See Engdahl, Eric R. 6361 


6364 Gupta, Ravindra N. Reflection of elastic waves from a linear transition layer: 


Seismol. Soc. America Bull., v. 56, no. 2, p. 511-526, illus., 1966. 


A separation of P- and S-wave potentials is achieved for an inhomogeneous medium 
in which density is constant and Lame’s parameters, A and yp, are assumed to vary 
as \/A, =u/p1 =(14+bz)” where Ai, uw, and b are constants. The resulting equations 
are solved for an arbitrary angle of incidence. Plane wave reflection coefficients 
are obtained for the situation when the material mentioned above forms a transition 
layer between two homogeneous, elastic half spaces. First and (or) second-order 
discontinuities in material properties are permitted at the boundaries of the transition 
layer. Some numerical results are given.— Author's abstract 


6543 Guy, H. P.; Simons, D. B.; Richardson, E. V. Summary of alluvial channel data 





from flume experiments, 1956-61: U.S. Geol. Survey Prof. Paper 462-I, p. II 
196, illus., tables, 1966. 


Results are discussed of laboratory experiments to study mechanics of water and 
sediment movement in alluvial channels with the object of obtaining mean values 
of resistance and transport variables and parameters for a large range of conditions 
most commonly found in natural streams and artificial channels. The 339 
equilibrium runs were made in 2- and 8-ft-wide recirculating flumes for 10 sets 
of conditions to determine effect of size of bed material, temperature of flow, and 
fine sediments in the flow. Equipment and bed materials used and_ bed 
configurations at the end of runs are illustrated; basic data are tabulated.—V.S.N. 


Hack, John T. See Russell, Richard J. 6058 

Hackett, O. Milton. Ground-water research in the United States, in Am. Water 
Resources Assoc., Ist Ann. Mtg., Chicago, Ill., 1965, Proc. Ser., No. 1: Urbana, 
Ill., Am. Water Resources Assoc., p. 68-79, 1965. 


There is very little record of ground-water research in the United States before 
1877. About 1900 interest began to be directed to the quantitative aspects. The 
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contributions of Meinzer and Mendenhall, and work of the U.S. Geological Survey 
are reviewed. The end of World War II marked the end of the formative period 
of ground-water hydrology. Developments in various fields of study to date are 
summarized, and Hackett concludes that the future of ground-water research is 
bright.—E.S.L. 


6469 Hage, C. O. George Sherwood Hume, 1893-1965: Bull. Canadian Petroleum 
Geology, v. 14, no. 1, p. 191-192, portrait, 1966. 


Hagood, AllenR. See Kittleman, Laurence R. 6202 
Hales, Anton L. See Cleary, John R. 6343 
Hales, Anton L. See Cleary, John. 6419 


6486 Hall, Donald H. The converted—wave method of seismic refraction interpretation 
for interfaces with severe dip and curvature: Canadian Jour. Earth Sci., v. 3, no. 
1, p. 111-125, illus., tables, 1966. 


In this method traveltimes for compressional, converted, and transverse head waves 
are used in combination to obtain velocities and layer thickness. Its application 
over interfaces with high dip and curvature, in two- and three-layer cases for layers 
of uniform velocity, with upper-layer velocity known, show that a satisfactory depth 
calculation is possible. Independent of depth, the calculation is sensitive to 
curvature. Ratios of these time intervals are shown to produce depth ratios that 
are either independent of velocity or with low dependence upon this parameter. 
A number of capabilities peculiar to the converted-wave method are noted.—from 
Author's abstract 


6516 Ham, William E. Flow-banded rhyolite: Oklahoma Geology Notes, v. 26, no. 
1, p. 2, illus., 1966. 


Flow-banded rhyolite, called the Carlton Rhyolite, locally is a common basement 
rock in Oklahoma. It underlies the Reagan Sandstone in outcrops of the Arbuckle 
and Wichita Mountains, and is widely present in subsurface of southern Oklahoma 
at depths as great as 40,000 feet, as part of an ancient volcanic field at least a 
mile thick. Isotopic age determinations of minerals in the rhyolite (525 m.y.) show 
that it is probably of Middle Cambrian age. Subsurface rhyolites in northeastern 
Oklahoma, at depths between 2,000 and 4,000 feet, dated at 1,200 m.y., are part 
of a late Precambrian craton.—G.D.C. 


6315 Hamilton, Wayne L.; Bull, C. A comparison of the dust flux in the upper 
atmosphere and on the polar ice sheets: Jour. Geophys. Research, v. 71, no. 10, 
p. 2679-2683, illus., 1966. 


Good agreement is found between the upper-atmosphere dust flux (Soberman and 
Hemenway, 1965) and that falling on the surface of the Greenland and Antarctic 
ice sheets, with respect both to slopes of the distributions and to magnitudes of 
the annual fluxes. The proportion of meteoritic material in the fallout on the high 
polar ice sheets is large, especially for diameters>1.5u. Serial compositional analyses 
now in progress will supplement size-distribution analyses, and should give valuable 
data on the origin of the dust that reaches the ice sheets and on variations of the 
flux during considerable periods of the Earth’s recent history.—D.B.V. 


6258 Han, Tsu-Ming. Textural relations of hematite and magnetite in some 
Precambrian metamorphosed oxide iron-formations [abs.], in Inst. Lake Superior 
Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 
10, 1966. 


6437 Han, Tsu-Ming; Villar, James W. Petrology of the silicate iron-formation in 
the Republic mine area, Marquette County, Michigan [abs.], in Inst. Lake Superior 
Geology, 11th Ann., 1965: St. Paul, Minn., Univ. Minnesota, p. 17-18, 1965. 


Hancock, James M., Jr. See Huffman, George G. 6527 
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6359 Hannon, W. J.; Kovach, Robert L. Velocity filtering of seismic core phases: 
Seismol. Soc. America Bull., v. 56, no. 2, p. 441-454, illus., tables, 1966. 


Proposed complexities in the velocity-depth function for the region surrounding the 
inner core required additional branches in the PKP traveltime curve in the range 
A=125°-160°; such arrivals can be separated on the basis of apparent velocities, 
which range from 24 to 100 kmps. Using the Tonto Forest array in Arizona, coupled 
with adjoining LRSM stations in the western United States, an effective 400-km 
linear array is attained. Velocity filtered data from several events in the 130° 160° 
distance range show some evidence of two precursors to PKP at 135°-143° and 
at least one intermediate branch between PKP, and PKP, at >143°.—D.B.V. 


Hanson, Gilbert N. See Himmelberg, Glen R. 6438 


6461 Harding, Richard W. New York's Oriskany: Oil and Gas Jour., v. 64, no. 12, 


p. 130-136, 1966. 


There remain to be found in southern New York State numerous small gas pools 
similar to the Jasper, Independence-Beech Hill, Allegany State Park, and McClure 
fields which will produce from the Oriskany Sandstone. In this paper Harding 
describes these fields and discusses the economic factors that make future exploration 
attractive.—S.E.F. 


6179 Harkrider, David G.; Anderson, Don E. Surface wave energy from point sources 


in plane layered Earth models: Jour. Geophys. Research, v. 71, no. 12, p. 2967 
2980, illus., tables, 1966. 


The depth integration is performed here for a continental and an oceanic Earth 
model for three Rayleigh and four Love modes. The results are presented in form 
convenient for converting an observed surface wave displacement or displacement 
spectrum to total energy density. If the surface radiation pattern is known, the 
surface integration then yields the total energy of the observed spectrum. The 
partitioning of energy between surface wave modes is computed for several simple 
sources at the surface and at depth, making it possible to estimate the energy 
contained in frequency bands or modes inaccessible for direct analysis.—D.B.V. 


Harmann, Gay L. See Arata, Andrew A. 6403 


Harrer, ClarenceM. See Meeves, Henry C. 6332 


6520 Harrington, John W. Significance of sharp structural boundaries: Graduate 


Research Center Jour., v. 35, no. 1, p. 38-47, illus., 1966. 


If sharp structural boundaries define the existence of equally sharply limited tectonic 
force fields, a new quantitative parameter and boundary condition is added for study 
of deformation of the Earth. Illustrations of lateral tension are taken from the 
eastern limit of the Basin and Range Province at Guadalupe Peak, and of lateral 
compression from the west side of the Valley and Ridge Province of the 
Appalachians and the Front Range of Colorado. Contrast is illustrated by the broad 
spread and prolonged regionai tilting of the southeastern Atlantic Coastal Plain. 
If energy for such tectonic actions is subcrustal heat, there must be a mechanical 
linkage capable of producing movement in one sharply defined block and none in 
the adjacent one. Conduction is incapable of this, suggesting that convection is 
involved by default. If so, the convection cell would have sharply defined operating 
limits. —G.D.C. 


6276 Harrington, Johnathan W. Restudy of certain rhynchonellids of the New York 





Frasnian—A preliminary report [abs.], in Geology of western New York—New 
York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, Guidebook: New York, 
City Coll. City Univ. New York Dept. Geology, p. 89, 1966. 


Harris, Rae L., Jr.; Wilbanks, John R. Variations in zircon crop measurements 
caused by weathering, Whitehorn Stock, central Colorado: Mtn. Geologist, v. 3, 
no. 3, p. 135-138, illus., table, 1966. 
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Zircon crystals separated from fresh igneous rock and from weathered portions of 
the identical rock show a systematic variation in their statistical parameters. The 
altered rocks liberate a zircon crop which is more numerous, larger in maximum 
size, mean size, and size range, and have larger elongation ratios. Future 
investigations drawing conclusions and correlations from such measurements must 
take this source of error into consideration.— Authors’ abstract 


Hawkes, H.E. See _ Friedrich, G. H. 6105 
Hayes, John B. See Mossler, John H. 6065 
Hayes, John B. See Bromberger, S. H. 6096 


6320 Haynes, Donald D. Geologic map of the Horse Cave quadrangle, Barren and 
Hart Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-558, scale 
1:24,000, section, text, 1966. 


In the Horse Cave quadrangle, the Ste. Genevieve Limestone is quarried for road 
metal, aggregate, and agricultural limestone. Oil and gas in significant quantities 
have been produced from below the Chattanooga Shale. Very little is known about 
the oil and gas potentials of the ‘“‘Knox’”’ and the “Blue sand.”’"—-M.C.M. 


6135 Healy, Henry G. Water levels in artesian and nonartesian aquifers of Florida, 
1961-62: Florida Geol. Survey Inf. Circ. 48, 53 p., illus., tables, 1966. 


Ground-water conditions in Florida are grouped into four areas: (1) northwestern, 
where principal sources of ground water are the sand-and-gravel aquifer in 
Escambia and Santa Rosa Counties and Floridan aquifer in the remainder; (2) 
northern and north-central where the Floridan is the principal aquifer except in 
some coastal areas; (3) central, supplied in western coastal and central peninsular 
areas by the Floridan, and in eastern coastal areas by nonartesian shallow sand; 
and (4) southern, with similar shallow-sand and Biscayne aquifers. Usefulness of 
aquifers in coastal areas is restricted by presence of saline waters and high 
mineralization. An appendix contains a summary of well data and water levels 
in selected observation wells.—M.C.M. 


6259 Heinrich, E. William; Vian, Richard W. A barite-quartz phase in the Firesand 
River carbonatite, Wawa, Ontario [abs.], in Inst. Lake Superior Geology, 12th Ann., 
1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 11, 1966. 


6357 Helbig, Klaus. A graphical method for the construction of rays and travel times 
in spherically layered media—Pt. 2, Anisotropic case, theoretical considerations: 
Seismol. Soc. America Bull., v. 56, no. 2, p. 527-559, illus., 1966. 


The propagation of elastic waves in tangentially isotropic spheres differs in several 
respects from that in isotropic spheres. In this paper a number of differences are 
discussed which can be described in terms of ray geometry. All mathematically 
possible types of tangential isotropy are investigated, irrespective of their likelihood 
to occur in some part of the Earth. The quantitative background for the 
classification of transversely anisotropic mediums implied here is presented in an 
appendix.—D.B.V. 


6050 Henderson, E.P. Surficial geology, Ganonoque- Wolfe Island, Ontario: Canada 
Geol. Survey Prelim. Ser. Map 13-1965, scale 1:63,360, 1966. 


Henderson, J.R. See King, E. R. 6194 


6239 Herzenberg, C. L.; Toms, D. Mdéossbauer absorption measurements on iron 
containing minerals: Jour. Geophys. Research, v. 71, no. 10, p. 2661-2677, illus., 
tables, 1966. 


Mossbauer resonance absorption spectrums have been measured for 13 samples of 
natural and synthetic minerals containing iron, including oxides, oxyhydroxides, 
biotite, jarosite, ilmenite, and others. The spectrums are analysed for energy shifts 
and hyperfine splittings, and information so obtained on internal magnetic fields, 














1316 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1966 





electric quadrupole interaction, oxidation states, and correlation with crystal 
structure is presented.—Authors’ abstract 


6031 Hess, H. H.; Sides, J. D.; Tonking, W. H. The Mohole project, Phase II, in 


Drilling for scientific purposes—Internat. Upper Mantle Symposium, Ottawa, 1965, 
Rept.: Canada Geol. Survey Paper 66-13, p. 146-150, 1966. 


The project is reviewed from the beginning in 1957, the purposes stated, and past 
activities and future stages described.—E.S.L. 


Hetherington, E. A., Jr. See Denison, R. E. 6512 


Hiestand, Thomas C. Petroleum migration, accumulation—A paleohydrogeologic 
concept: Oil and Gas Jour., v. 64, no. 29, p. 130-135, 1966. 


Petroleum accumulation is dependent on the nature of the rock body of the reservoir, 
the type of closure of the reservoir, and the paleohydrogeologic factors that have 
modified petroleum migration and accumulation. In this paper, which is a summary 
of a paper presented at the AAPG annual meeting in St.-Louis in April 1966, 
Hiestand discusses how these factors have combined in the Ash Creek field in 
W yoming-Montana and in the Denmark Pool in Ohio.—S.E.F. 


6438 Himmelberg, Glen R.; Hanson, Gilbert N. Ages of mafic dikes near Granite Falls, 


Minnesota [abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., 
Univ. Minnesota, p. 19, 1965. 


Hinrichs, E.N. See Ekren, E. B. 6284 


6260 Hinze, William J.; O'Hara, Norbert W.; Trow, James W. Aecromagnetic studies 


of eastern Lake Superior [abs.], in Inst. Lake Superior Geology, 12th Ann., 1966: 
Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 12, 1966. 


Hinze, William J. See Meyer, Howard J. 6441 


6030 Hobson, G. D.; Beck, A. E.; Findlay, D. C. Notes on geophysical logs and 


borehole temperature measurements from the Muskox drilling project, in Drilling 
for scientific purposes--Internat. Upper Mantle Symposium, Ottawa, 1965, Rept.: 
Canada Geol. Survey Paper 66-13, p. 108-122, illus., table, 1966. 


A limited logging program carried out in conjunction with the Muskox drilling 
project, Northwest Territories, included S.P., resistivity, gamma-ray, and neutron 
measurements, and a geophone velocity survey. Preliminary correlations indicate 
that the most useful log in igneous rocks is the neutron log. Such features as 
pyroxenite—dunite contacts and changes in degree of serpentinization in dunite, are 
clearly shown. Temperature profiles from the two drill holes showed a maximum 
temperature of 17.3°C and 17.9°C at a depth of 3,400 feet; in the South hole the 
minimum was -6.9°C at 68 feet. A preliminary heat flow value of 1.3 cals/cm*/sec 
is obtained for the bottom part of this hole.—E.S.L. 


6324 Hochstein, Manfred. Elektrische Widerstandsmessungen auf dem groénlandischen 


Inlandeis [with English abs.]: Medd. om Grgnland, v. 177, no. 3, 39 p., illus., 
tables, 1965. 


The electrical DC-resistivity measurements on the icecap of Greenland indicate that 
at depths greater than 300 m the resistivity of ice is 0.025-0.085 megohm m. These 
values are 10°-10* times smaller than those from temperate glaciers. Laboratory 
tests as well as further field investigations demonstrate that the resistivity of cold 
sedimentary ice is a function of the temperature and the contact resistance between 
the grains. The contact resistance decreases exponentially with depth, resistivity 
variations at greater depths are therefore mainly caused by temperature variations. 
Temperatures calculated from resistivity measurements in Greenland show some 
correlation with theoretical temperatures.— Author's abstract 


6168 Hodgson, John H. Earthquake mechanisms: Sci. Jour., v. 2, no. 4, p. 30-36, 





illus., 1966. 
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Models for the two main mechanisms which explain the initial motion in an 
earthquake are illustrated and described. The pattern for P-radiation is the same 
in both but the pattern for S-radiation is better explained by Honda's model, 
although not all investigators have agreed with Honda’s model. Difference in 
judgment between investigators in treating data, inadequate documentation of 
reliability of solutions, and confusion about mechanism have led to disappointing 
seismological results. Computer solution techniques developed by Anne Stevens 
for solution of S-wave data and for selection of the appropriate mechanism model 
and by A. J. Wickens for P-nodal solutions give excellent results when adequate 
data are available. These studies combined with surface wave analyses should lead 
to understanding of the nature of forces active in the Earth and also of the methods 
by which they are released.— V.S.N. 


Hoffman, W. See Bayer, G. 6373 


6340 Hofmann, H. J. Deformational structures near Cincinnati, Ohio: Geol. Soc. 
America Bull., v. 77, no. 5, p. 533-548, illus., 1966. 


Small-scale folds, thrust faults, and joints in Upper Ordovician rocks immediately 
west of Cincinnati, Ohio, were developed chiefly by slumping of mudstone units 
on unstable slopes. The folds, typically one to three feet high and about ten feet 
across, are cut by low-angle thrust faults with displacements of one to three feet.— 
D.H.W. 


6213 Hooker, Marjorie. The origin of the volcanological concept nuee ardente: Isis, 
v. 56, pt. 4, no. 186, p. 401-407, 1965 [1966]. 


Volcanism in the eruptions of Mt. Pelée on the island of Martinique has included 
discharge clouds which have been called by various names including nuee ardente. 
This term, considered to have been used first by Lacroix (1902), was introduced 
into scientific literature by his professor (and father-in-law) Ferdinand Fouque in 
his 1873 article on the eruptions in the Azores. The term was derived from the 
Portuguese nuvem ardente, words used by the Azoreans in eyewitness accounts of 
volcanism in 1580 and 1808. Whether the glowing clouds observed by Lacroix in 
1902 were similar to those that had occurred in San Jorge in 1873 is not known, 
but the term is revived for the cloud phenomena to describe something different 
from an ordinary volcanic explosion.—G.D.C. 


| 6080 Hopkins, Edgar Member. Sedimentology of the Aguja formation, Big Bend 
National Park, Brewster County, Texas [abs.]: Houston Geol. Soc. Bull., v. 8, no. 
9, p. 22-23, 1966. 


6208 Horback, Henry; Olsen, Edward J. Catalog of the collection of meteorites in 
Chicago Natural History Museum: Fieldiana—Geology, v. 15, no. 3, 319 p., 1965. 


Previous catalogs for the meteorite collection of the Chicago Natural History 
Museum were published in 1895, 1903, and 1916. The 2,400 catalog numbers are 
not an accurate measure of the extent of the collection as one number may be 
assigned to many hundreds of specimens, as in the case of individuals from a 
meteorite shower, or a large meteorite which fragmented badly on impact. No 
attempt has been made to assess the total gross weight of the collection; it is 
undoubtedly in the thousands of kilograms. The catalog lists the meteorites by 
name, and includes location, date found, type, and description of specimen.- 

M.C.M. 


Hortie, H. J. See Farstad, L. 6206 
Hoskins, E.R. See Jaeger, J.C. 6238 
6267 House, Michael R. Goniatite zonation of the New York State Devonian, in 
Geology of western New York—New York State Geol. Assoc., 38th Ann. Mtg., 


Buffalo, 1966, Guidebook: New York, City Coll. City Univ. New York Dept. 
Geology, p. 53-57, 1966. 
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In the Devonian of western New York goniatite-bearing horizons tongue eastward 
toward the more littoral deposits of the Catskills, earlier ones tonguing farther east 
than later. These goniatites are very important in establishing a zonal standard 
and for evolutionary studies. Occurrences are discussed by stratigraphic groups, 
and a comparison is made with Europe.—E.S.L. 


6354 Howell, B. F., Jr. Simple digitizer for paper seismograms: Seismol. Soc. America 


Bull., v. 56, no. 2, p. 605-608, illus., 1966. 


An accurate digitizer for paper seismograms is described, which is not difficult to 
construct using moderately priced parts. Its precision is discussed and compared 
with that of a more sophisticated five thousand dollar digitizer. The data presented 
here illustrate the difficulty of obtaining accurate digital values from paper 
seismograms. If a trace amplitude precision much better than 0.1 inches is required, 
then a better control of the time of sampling is needed with either of the digitizers 
considered.—D.B.V. 


6245 Hsu, I-Chi; Anderson, R. E.; Scharon, LeRoy. Paleomagnetic properties of some 


Precambrian rocks in Missouri: Jour. Geophys. Research, v. 71, no. 10, p. 2645 
2650, illus., table, 1966. 


The remanent magnetism was measured in 54 samples of devitrified Precambrian 
volcanics from the St. Francois Mountains of Missouri. In some, stable 
magnetization has high coercivity and appears to reside in fine-grained magnetite 
formed by devitrification and vapor-phase crystallization; this is inferred to be 
chemical remanent magnetization. After a-c demagnetization the remanent 
magnetization directions from all samples are closely grouped, the mean direction 
coinciding with the mean directions of other Precambrian igneous rocks of the St. 
Francois Mountains. The calculated pole position is lat 0.9° S., long 141.0° W. 
D.B.V. 


6305 Huang, Y. T. Spectral analysis of digitized seismic data: Seismol. Soc. America 


Bull., v. 56, no. 2, p. 425-440, illus., 1966. 


Techniques of spectral analysis used for digitized data are discussed from a 
nonstatistical viewpoint. By a generalization of the theory of linear equations and 
truncation of Fourier series, a simple relationship similar to the Fourier Transform 
Theorem for continuous functions can be derived. Application of this theorem to 
Fourier series shows how aliasing of frequency occurs. Further application to 
digitized Fourier transforms indicates loss of aperiodicity in general. Depending 
on the choice of fundamental frequencies, data stacking can be accomplished. 
Simple examples reveal dependence of phase spectrums on different modes of 
digitization. The phenomenon is associated with analysis of discontinuous functions 
by a digital method.—D.B.V. 


Hubbell, D. W. See Prych, Edmund A. 6341 
Hubert, Claude. See Stearn, Colin W. 6560 


Huffman, George G.; Langton, Jackson M.; Hancock, James M., Jr. Geology 
of northern Adair County: Oklahoma Geol. Survey Circ. 68, 50 p., illus., geol. 
map, 1966. 


Northern Adair County lies on the south flank of the Ozark uplift. Strata range 
in age from Early Ordovician to Early Pennsylvanian. The gentle south-southeast 
dip is interrupted by a series of northeast trending faults. The South Christie graben, 
West Christie gravity faults, and Proctor dome are new structure names. Oil and 
gas in commercial quantities are not believed to be present.—E.S.L. 


Huggins, C.W. See Clifton, R. A., Jr. 6372 


6123 Hunt, Graham R. Rapid remote sensing by a ‘“‘spectrum matching” technique 


[Pt.] 1, Description and discussion of the method: Jour. Geophys. Research, v. 
71, no. 12, p. 2919-2930, illus., 1966. 
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A method of rapid remote sensing is described which is applicable for obtaining 
information about the compositions of materials from both terrestrial and 
extraterrestria! sources. It is a method of infrared spectrum matching, in which 
the emission spectrum from the source is instrumentally compared with the reflection 
spectrums of a set of polished samples of different compositions. The effects of 
other variables, such as temperature and surface condition, are explored, and the 
effect of an intervening attenuator is considered. It is found that despite the presence 
of other variables identification of compositional differences between targets can 
be made.— Author's abstract 


Hurst, Vernon J. See Milton, Charles. 6509 


6203 Hutchison, John Howard. Notes on some upper Miocene shrews from Oregon: 
Oregon Univ. Mus. Nat. History Bull. 2, 23 p., illus., tables, 1966. 


Skull Springs and Quartz Basin, two localities of Barstovian (late Miocene) age in 
Malheur County, have produced relatively abundant jaws and teeth of Soricidae 
Gray. The subfamily Heterosoricinae Viret and Zapfe is represented in these 
localities by Heterosorex Gaillard and new genera Paradomnina and Ingentisorex; 
the subfamily Sorocinae Murray by the specialized new Alluvisorex arcadentes, and 
the subfamily Corcidurinae Milne Edwards by cf. Limnoecus Stirton, sp. indet. 
from Author's abstract 


6327 Hyde, Jesse E. Fossil dig—[Pt.] 2, An historical review of earlier days: Explorer, 
v. 7, no. 4, p. 28-31, illus., 1965. 


This article consists of excerpts from Hyde's summary of a 1928 expedition in 
Cleveland, Ohio, ‘‘Fossil fishing in Cleveland Shale’, issued as a pamphlet, now 
out of print, by the Natural Science Museum. On Big Creek have been found 
exquisitely preserved sharks in black shales of Devonian age, enclosed in concretion 
two to five feet across. The pioneer collectors of fossil fishes are noted, and 
conditions under which they worked are compared to those of today’s salvage project 
crew of 32 young men as described by W. E. Scheele.—G.D.C. 


Ikawa, Haruyoshi. See Uehara, Gore. 6189 
Ingram, Blanche. See Murdoch, Joseph. 6389 


6278 Izard, John E. X-ray study of sedimentary pyrite of western New York [abs.], 
in Geology of western New York— New York State Geol. Assoc., 38th Ann. Mtg., 
Buffalo, 1966, Guidebook: New York, City Coll. City Univ. New York Dept. 
Geology, p. 91, 1966. 


6128 Jackson, Everett D. Liquid immiscibility in chromite seam formation [discussion 
of paper by J. A. McDonald, 1965]: Econ. Geology, v. 61, no. 4, p. 777-780, 
1966. 


The central silicate inclusions in chromite observed by McDonald (ibid., v. 60, p. 
1674-1685, 1965) in Bushveld have parallels in Stillwater chromite. They are not 
related to amount of overgrowth on settled chromite, as required by McDonald's 
hypothesis. Published phase-equilibrium studies do not suggest that a liquid rich 
in Cr20; would separate from basaltic liquid, particularly within the range of 
crystallization temperatures of basalt.—W.S.W. 


6042 Jackson, G. D. Geology and mineral possibilities of the Mary River region, 
northern Baffin Island: Canadian Mining Jour., v. 87, no. 6, p. 57-61, illus., table, 
1966. 


Metamorphosed sedimentary and volcanic rocks occur over a wide area in the Mary 
River region, and may be extensions of rocks on the Melville Peninsula. The 
metamorphic grade is transitional between the hornblende hornfels facies and the 
almandine amphibolite facies. The rocks include an iron formation, some of which 
is of high grade. Some sulfide prospects have been found.—A.R.K. 
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6238 Jaeger, J. C.; Hoskins, E. R. Rock failure under the confined Brazilian test: 
Jour. Geophys. Research, v. 71, no. 10, p. 2651-2659, illus., 1966. 





Extension of the Brazilian (indirect tensile) test by jacketing the specimen and 
applying an additional confining pressure makes it possible to study rock failure 
over a range of conditions in which the least principal stress varies from tensile 
to compressive. The fracture is always an extension fracture in the loaded diametral 
plane, even if all principal stresses are compressive. The stress analysis is based 
on elastic strain theory. Experiments made on three rock types suggest that the 
value of the intermediate principal stress affects the conditions of failure. This effect 
is of the same order of magnitude as that shown by experiments on hollow cylinders 
with axial loading and external confining pressure.—D.B.V. 


6205 Jaswon, M. A. An introduction to mathematical crystallography: New York, 
American Elsevier Publishing Co., 125 p., illus., 1965. 


This treatment of mathematical crystallography concentrates attention upon the 
motif structure, the microscopic arrangement of atoms which repeats itself 
periodically throughout any crystalline matter, proposed in 1850 by Bravais. An 
account of 32 crystallographic point groups appears in the first three chapters. 
Four chapters deal with space lattices, whose point-group symmetry, for the Bravais 
picture to be consistent, must equal that of the motif structure. As regards the 
motif structure, much less can be inferred from macroscopic data than was supposed 
by Bravais: it could involve screw axes and glide planes which are revealed 
macroscopically as rotation axes and reflection planes. Admissible possibilities are 
outlined in the final chapters. A middle course is taken here between excessive 
formalism and excessive perspective geometry. The modern international symbolism 
has been followed.—G.D.C. 


Jenness,S.E. See Canada Geological Survey. 6463 
Joensuu, Oiva. See Landergren, Sture. 6510 
Johnson, A.M. See Mackasey, W. O. 6252 


6295 Johnson, Arnold I.; Lang, S. M. Automated processing of water information, 
in Am. Water Resources Assoc., Ist Ann. Mtg., Chicago, IIl., 1965, Proc. Ser., 
No. 1: Urbana, Ill., Am. Water Resources Assoc., p. 324-350, illus., 1965. 


Huge quantities of data, and information on the analysis and interpretation of those 
data, are being collected as part of the evaluation of the Nation's water resources. 
The magnitude and complexity of the data and information collection have created 
problems in its timely and effective storage, retrieval, and analysis. Automatic data 
processing techniques are coming to the rescue. This paper describes the various 
storage and retrieval techniques for water data and information collected by the 
U.S. Geological Survey. A computer typesetting system for production of 
bibliographic information is described and some applications for analysis of geologic 
and hydrologic problems are discussed briefly. A lengthy bibliography provides 
references on these applications for those readers desiring more detail.— Authors’ 
abstract 


Johnson, Arvid M. See Kittleman, Laurence R. 6202 


6412 Jordan, Louise. Statistics of Oklahoma's petroleum industry, 1965: Oklahoma 
Geology Notes, v. 26, no. 6, p. 143-150, illus., tables, 1966. 


In 1965, the greatest concentration of wildcat activity in Oklahoma was along the 
north flank of the Anadarko basin northwest of Enid, where the principal objective 
is production from fractured Mississippian limestone. Interest was revived in deeper 
and older formations, particularly the Hunton, with the discovery of gas in Ellis 
County in a previously dry hole deepened to 15,000 feet. This production is probably 
related to structural control rather than to the truncated edge of the Hunton, which 
is being developed farther to the north. Two new areas of gas production were 
found in Virgilian rocks in Rogers Mills County; here no well has penetrated rocks 
older than Springer even at depths of 16,000 to 19,000 feet. In the Arkoma basin 
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in southeastern Oklahoma, the gas-productive area in Pennsylvanian strata 
continues to increase in size. The gas*reserves gain was less than half of net 
production.—_G.D.C. 


Jordan, Robert R. See Baker, W. Wayne. 6137 
Joyner, B. F. See Sutcliffe, H. 6450 


6447 Juilland, J. D. An example of statistical analysis and possible interpretation of 
structural data from Arvon Hill, Skanee quadrangle, Upper Peninsula, Michigan 
{abs.], in Inst. Lake Superior Geology, IIth Ann., 1965: St. Paul, Minn., Univ. 
Minnesota, p. 20, 1965. 


6180 Kam, William; Schumann, H. H.; Kister, L. R.; Arteaga, F. E. Basic ground 
water data for western Salt River valley, Maricopa County, Arizona: Arizona Land 
Dept. Water-Resources Rept. 27, 72 p., illus., tables, 1966. 


Included in this report are tables of well records, drillers’ logs, and chemical analyses; 
maps showing well locations, water-level altitudes, and water-level changes; and 
graphs illustrating water-level changes in wells, well-production history, and 
differential vertical movement between land surface and well casing. Data include 
information from 1917- 1965.—_M.C.M. 


6312 Kane, Henry E. Sediments of Sabine Lake, the Gulf of Mexico and adjacent 
water bodies, Texas-Louisiana: Jour. Sed. Petrology, v. 36, no. 2, p. 608-619, illus., 
1966. 


Analysis of core and clam-shell samples from Sabine Lake, a lake estuary, and 
adjacent parts of the Gulf of Mexico, a nearshore neritic environment, shows that 
the character of the sediments is a poor criterion for differentiating the two 
environments. Wet sediments from both environments are mainly grayish to 
blackish, soft, very fine sandy and silty mud or silty and clayey mud, containing 
variable amounts of shell and plant material; very fine sand and fine sand are locally 
present. When dry, the sediments are lighter gray or black. Silt is dominant in 
both environments; very fine sand and sand rank second. Sorting is poor.-E.J.C. 


Kasahara, Komei. See Kubo, Yasushi. 6374 
Keen, M. J. See Ewing, G. N. 6555 


6304 Kehn, Thomas M.; Glick, Ernest E.; Culbertson, William C. Geology of the 
Ransom quadrangle, Lackawanna, Luzerne, and Wyoming Counties, Pennsylvania: 
U.S. Geol. Survey Bull. 1213, 81 p., illus., geol. map, 1966. 


Most of the quadrangle is in the Allegheny Plateau; the southeasternmost part is 
underlain by the Northern Anthracite field of the Valley and Ridge province. 
Outcropping bedrock is mostly the Catskill Formation of Late Devonian age; the 
Pocono Formation of Early Mississippian age and the Pottsville Formation and 
post- Pottsville rocks of Pennsylvanian age crop out in the southeastern part. Eleven 
Devonian formations in the subsurface are recognized from cuttings of Richards 
1 well; they range downward from the Catskill to the Kalkberg Limestone of the 
Helderberg Group. Sedimentary strata have a total thickness of about 12,000 feet 
and constitute one of the most complete sections of undeformed Devonian, 
Mississippian and Pennsylvanian rock in northeastern Pennsylvania. Twelve wells 
have been drilled for gas; anthracite has been mined from five coal beds.—from 
Authors’ abstract 


6234 Kemp, C. Ernest. Regional geology of the Sault Ste. Marie area, in Inst. Lake 
Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich. Michigan Technol. 
Univ., 11 p., paged separately, illus., 1966. 


Geology in the area of the twin cities of Sault Ste. Marie in Michigan and Ontario 
can be divided into five subsections. The granite and metamorphic complexes, and 
Keweenawan lavas and clastic sediments are described and the economic possibilities 
discussed. Paleozoic rocks represented on the northern rim of the Michigan basin 
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include Cambrian to Devonian strata; no oil or gas have been found in them. 
The entire area has been glaciated, and the features are described. Valuable gravel 
deposits have resulted from the glaciation.—E.S.L. 


Kenny,G.S. See Denison, R. E. 6512 


Kent, Deane F. See Brokaw, Arnold L. 6427 


6152 Kepferle, Roy C. Geologic map of the Elizabethtown quadrangle, Hardin and 


Larue Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-559, scale 
1:24,000, section, text, 1966. 


Limestone has been quarried from all formations exposed in the Elizabethtown 
quadrangle, and some shows of oil and gas have been reported. M.C.M. 


6408 Kepper, John C., Jr. Primary dolostone patterns in the Utah Nevada Middle 


Cambrian: Jour. Sed. Petrology, v. 36, no. 2, p. 548-562, illus., 1966. 


Thinly interlaminated dolostones in the Middle Cambrian of Nevada and Utah are 
composed of evenly grained cryptocrystalline rhombs formed by primary and early 
diagenetic precipitation. Laminations may be the result of seasonal changes at site 
of deposition. Intraformation conglomerate in a matrix of fine-grained calcite 
indicates primary and early diagenetic origin for the dolomite. These coarse clastic 
rocks are the result of subaqueous processes. It is suggested that deposition was 
in area similar to Bahama Banks.—G.O.B. 


Kerr, Paul F. See Langer, Arthur M. 6097 


Kienle, Jurgen. See Berg, Eduard. 6424 


6172 Kilgour, William J. Middle Silurian Clinton relationships of western New York 


and Ontario, in Geology of western New York—New York State Geol. Assoc., 
38th Ann. Mtg., Buffalo, 1966, Guidebook: New York, City Coll. City Univ. New 
York Dept. Geology, p. 10-18, illus., 1966. 


The Middle Silurian rocks are assigned to the Clinton and Lockport Groups: only 
the Neahga, Reynales, and Irondequoit Formations are discussed in this paper. 
Relationship of the various units is shown on a restored cross section and a 
correlation chart is given. The lower dolomitic limestone in the Irondequoit is here 
named the Rockway Dolomite Member.—E.S.L. 


6194 King, E. R.; Henderson, J. R.; Vargo, J. L. Aeromagnetic map of Florence 


Goodman area, Florence, Forest and Marinette Counties, Wisconsin: U.S. Geol. 
Survey Geophys. Inv. Map GP-576, scale 1:62,500, 1966. 


King, John S. The economic geologic setting of western New York, in Geology 
of western New York—New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 
1966, Guidebook: New York, City Coll. City Univ. New York Dept. Geology, 
p. 69-74, 1966. 


Excluding natural gas, petroleum, and sand and gravel, the principal products of 
western New York are dolomite and limestone, gypsum, salt, building stone, and 
silica.—E.S.L. 


6108 Kinkel, Arthur R., Jr. Massive pyritic deposits related to volcanism and possible 





methods of emplacement: Econ. Geology, v. 61, no. 4, p. 673 694, 1966. 


Massive deposits of pyrite and pyrite-sulfur now forming or recently formed in close 
association with active volcanism, and the common occurrence of peneconcordant 
and stratabound pyrite deposits in the uppermost parts of submarine volcanic piles 
suggest volcanic emanations as the source of sulfur and possibly of some metals 
in massive pyritic deposits. Particularly in submarine volcanism, precipitation of 
material in solution and flocculation of colloids would take place on contact with 
seawater, forming sedimentary deposits in the vicinity of vents. Filtration of 
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precipitates and colloids in seawater-soaked volcanics and sediments may explain 
the more massive deposits with their indications of replacement.—W.S.W. 





6273 Kirchgasser, William T. Depositional environment of the Parrish limestone (Late 
Devonian), New York [abs.], in Geology of western New York—New York State 
Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, Guidebook: New York, City Coll. 
City Univ. New York Dept. Geology, p. 85, 1966. 


6271 Kirst, Paul W. Petrology and structure of Precambrian crystalline rocks, Rustic 
quadrangle, Mummy Range, Colorado [abs.], in Geology of western New York 
New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, Guidebook: New 
York, City Coll. City Univ. New York Dept. Geology, p. 83, 1966. 





Kister, L.R. See Kam, William. 6180 


6202 Kittleman, Laurence R.; Green, Arthur R.; Hagood, Allen R.; Johnson, Arvid M.; 
McMurray, Jay M.; Russell, Robert G.; Weeden, Dennis A. Cenozoic stratigraphy 
of the Owyhee region, southeastern Oregon: Oregon Univ. Mus. Nat. History Bull. 
1, 45 p., illus., 1965. 





Late Cenozoic terrestrial sedimentation and volcanism produced more than 6,000 
feet of complexly interstratified rocks in the Owyhee region, upon a basement of 
peripherally exposed Paleozoic and Mesozoic rocks. Deposition begun in Miocene 
time was intermittent through Pleistocene. High-angle block faulting created 
thousands of feet of structural relief. Faulting and concomitant erosion formed 
north trending basins that received the deposits, dated through mammalian 
chronology, stratigraphic relations, and K-Ar chronology. About 30 stratigraphic 
units are discussed, of which 12 are named and defined. Extrusive rocks are olivine 
poor basalts, porphyritic andesine rhyolites, and rhyolitic welded tuffs. Clastic rocks 
are arkoses, granite-cobble conglomerates, tuffs, and fluviatile and lacustrine 
bentonitic volcaniclastic rocks adulterated with plutonic debris.—from Authors’ 
abstract 


6049 Klassen, R. W. Bedrock topography, Riding Mountain, west of principal 
meridian, Manitoba-Saskatchewan: Canada Geol. Survey Prelim. Ser. Map 2-1966, 
scale 1:253,440, 1966. 


6151 Klemic, Harry. Geologic map of the Allensville quadrangle, Kentucky-Tennessee: 
U.S. Geol. Survey Geol. Quad. Map GQ-502, scale 1:24,000, section, text, 1966. 


A few thousand barrels of oil have been produced from one well near the northwest 
corner of the Allensville quadrangle, probably from Lower Devonian strata. Small 
amounts of gas are possibly from the St. Louis or Warsaw Limestones.—M.C.M. 


6113 Klosevych, Stanley. Photomicrography—Importance of the cover glass thickness: 
Biol. Photog. Assoc. Jour., v. 34, no. 1, p. 1-6, illus., 1966. 


Spherical aberration introduced by the glass used in covering microspecimens must 
be corrected in computing microscope objectives in order to obtain sharp images. 
Procedures for measuring the thickness of a cover glass on a mounted specimen 
and for determining the thickness for which an objective is best suited are described, 
as well as several means of compensating for variations in cover-glass thickness. 
An achromatic lens system has been computed for use on all microscope tubes which 
corrects aberrations by rotation of a graduated collar. The mounting medium should 
have the same refractive index as the cover glass, but for consistently good results 
correct cover glasses are as important in bright field as in any other method of 
photography.—G.D.C. 








Knopoff, Leon. See Nal, A. K. 6358 


6493 Kocezy, F. F. Remarks on age determination in deep-sea sediments, in Progress 
in Oceanography, V. 3: London and New York, Pergamon Press, p. 155-171, illus., 
tables, 1965. 
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Age determination in ocean sediments is reviewed with special regard to geochemical 
processes in the ocean. The equilibrium condition for chemisorption on sediment 
particles is discussed assuming that the equilibrium constant does not change 
between sediment and sea water, i. e. between systems of extremely high and low 
sediment concentration. The problem is included of the geochemical changes of 
the speciation of adsorbed nuclides with reference to their solubility in acid solutions. 
The validity of a method for age determination which is based on the assumption 
of a constant concentration in sea water over geological time is investigated. It 
is demonstrated that the uranium/thorium ratio in sea water may change with time. 
Conditions are considered under which the ionium/thorium ratio may be used for 
age determination and consequently for rate of sedimentation.—from Author's 
abstract 


6132 Koepke, W. E.; Sanford, B. V. The Silurian oil and gas fields of southwestern 


6492 


Ontario: Canada Geol. Survey Paper 65-30, 138 p., illus., 1966. 


Silurian rocks of southwestern Ontario have been a constant source of natural gas 
since 1889. Oil production, sporadic during early years, attained significant status 
since World War II with developments in Lambton county. A total of 61 oil and 
gas fields including Lower, Middle, and Upper Silurian rocks has been discovered. 
Reservoirs are of three main types: blanket sandstones, bioherm reefs, and carbonate 
rocks in synchronous structures associated with underlying reefoid development. 
Blanket sandstones in the Niagara Peninsula and bioherm reefs bordering the eastern 
margin of the Michigan Basin have been the most prolific producers. Pinnacle reefs 
in Lambton county are of considerable economic importance as natural gas storage 
reservoirs. Geological and production data are summarized; structures of each field 
are illustrated with cross-sections and maps.—-from Authors’ abstract 


Koide, Minoru; Goldberg, Edward D. Uranium-234/uranium—238 ratios in sea 
a in Progress in oceanography, V. 3: London and New York, Pergamon Press, 
. 173-177, illus., table, 1965. 


The importance of radioactive disequilibrium within the natural uranium—238 series 
in various natural systems has steadily increased, especially in geochronological and 
geochemical studies. Russian workers have shown that U-238 and U-234 in 
groundwaters do not exist in radioactive equilibrium concentrations. It has been 
postulated that while U-238 exists in crustal rocks primarily in the +4 state, as 
a result of decay, electrons are lost from the nucleus to the extent that part of 
the produced U-234 ends up in the +6 state. The latter form is preferentially 
brought into solution by weathering waters, due to the strong complexes formed 
between uranyl and carbonate ions. Thus, the activity ratio often exceeds one in 
surface waters. Experimentally determined values in oceanic waters of the world 
average 1.14:0.014 uniformly, except for the Red Sea.—G.D.C. 


Konselman, Albert S. See Meeves, Henry C. 6332 
Koons, G. J. See Ruotsala, A. P. 6226 
Kovach, Robert L. See Hannon, W. J. 6359 


Kovalik, Nada. See Kovalik, Vladimir. 6428 


6428 Kovalik, Vladimir; Kovalik, Nada. The ocean world: New York, Holiday House, 





191 p., illus., 1966. 


This book introduces the reader to the animals and plants beneath the sea, the 
wide-ranging mountains of the sea floor, the experimental under-sea capsules in 
which man is learning to live and work, and the mining of metals and oil from 
the bottom. The authors describe underwater photography, cores of sediments that 
reveal the Earth’s history, submarine “farming” and fishing, and the new instruments 
that marine scientists use today, as well as historical inventions for exploring the 
sea. One chapter touches on mapping of the sea floor: another deals with mineral 
resources; the last one suggests how to prepare for a career in oceanography. 


G.D.C. 
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6374 Kubo, Yasushi; Yamaguchi, Goro; Kasahara, Komei. Inverted phase relation in 
the formation of nepheline and carnegieite from the system kaolinite-sodium 
carbonate: Am. Mineralogist, v. 51, nos. 3-4, p. 516-522, illus., 1966. 


Using mixtures of kaolinite and sodium carbonate instead of glass of nepheline 
composition produced a phase with high-carnegieite structure at 700°C which 
transformed to low-nepheline at higher temperatures.—E.H.R. 


Kiihn, Robert. See Dombrowski, Heinz.6508 
Lachance, G.R. See Wanless, R. K. 6453 


6518 Lahoud, Joseph A.; Miller, Donald S.; Friedman, Gerald M. Relationship between 
depositional environment and uranium concentration of molluscan shells: Jour. 
Sed. Petrology, v. 36, no. 2, p. 541-547, illus., 1966. 


Results of this initial study indicate that the fission track method may be able to 
obtain uranium concentration values which are useful in carbonate depositional 
environment studies involving molluscan shell material. Variations in concentration 
values were found for different pelecypod genera and on different shell surfaces 
of the same genus. There is positive correlation between uranium concentration 
of the internal and external valve surfaces and concentrations of uranium in the 
associated water environments. Ocean waters contain about five times more 
uranium than fresh waters whereas uranium concentrations in modern marine shells 
exceed concentrations in fresh water shells by a factor of about 40.—G.O.B. 


6510 Landergren, Sture; Joensuu, Oiva. Studies on trace element distribution in a 
sediment core from the Pacific Ocean, in Progress in oceanography, V. 3: London 
and New York, Pergamon Press, p. 179-189, tables, 1965. 


Samples from a core obtained from 13°25’ S., 149°30' W., have been analyzed for 
their content of some minor constituents. The lower part of the core is a 
manganiferous marl ooze, and the upper part a manganiferous-ferruginous clay. 
The decrease in the carbonate content is rather sudden at about the 340-cm level; 
the corresponding increase in phosphorus is more gradual. The average relative 
concentration of silicate-oxide, phosphorus and calcium carbonate and _ the 
concentrations of the constituents studied are given in tables. Four chief sources 
are responsible for the distribution pattern of the minor constituents: fine fractions 
of weathering material from basic igneous rocks, authigenic mineral forming 
processes in the sea, biological processes, and precipitaion of metal ions on the 
surface of colloidal particles.—G.D.C. 


6478 Landes, Kenneth K. Eometamorphism can determine oil floor: Oil and Gas Jour., 
v. 64, no. 18, p. 172-177, 1966. 


Hydrocarbons are vulnerable to the very beginning of metamorphism 
(eometamorphism) because of increases in heat and pressure. In this paper Landes 
briefly discusses these causes and the recorders (coal, shale, reservoir rocks and 
hydrocarbons) of degrees of metamorphism. He concludes _ that 
eometamorphism and not mechanical or economic limitation to deep drilling 
establishes a floor to commercial production of oil.—S.E.F. 


Lang,S.M. See Johnson, Arnold I. 6295 


6097 Langer, Arthur M.; Kerr, Paul F. Mojave Playa crusts—Physical properties and 
mineral content: Jour. Sed. Petrology, v. 36, no. 2, p. 377-396, illus., 1966. 


Playa surfaces are classified in compact floors, puffy floors, salt pavements, 
carbonate surfaces, wet surfaces, and mixed types. The compact floors generally 
contain more than 50 percent clay and the puffy floors less than 35 percent clay. 
Size analyses, specific gravity and bulk density data, soluble salts, moisture content, 
are presented for 20 samples from 20 playas.—-H.A.T. 


Langton, Jackson M. See Huffman, George G. 6527 
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Langway, C.C., Jr. See Crozaz, G. 6103 





See 





Langway, C. C., Jr. Oeschger, H. 6162 


6240 Latham, Cary V.; Sutton, George H. Seismic measurements on the ocean floor 


[Pt.] 1, Bermuda area: Jour. Geophys. Research, v. 71, no. 10, p. 2545-2573, illus., 
tables, 1966. 


Results obtained from a four-component seismograph system on the ocean bottom 
65 km south of Bermuda at a depth of 4.3 km are described. Conclusions are 
drawn concerning the energy coupling, generation site, and mode of propagation 
of the observed microseisms. Analysis of ground motions and signal-to-noise ratios 
on the ocean floor and at the Bermuda station suggests that an ocean bottom 
recording site free of unconsolidated sediments should afford optimum earthquake 
detection conditions. Spectrums of high-frequency P and S arrivals from Dominican 
Republic earthquakes suggest that the high-frequency phases are guided waves. 
D.B.V. 


Latimer, Ira S., Jr. See Gillespie, William H. 6112 


Lauman, Gary W. Geology of Williams Fork field, Moffat County, Colorado: 
Mtn. Geologist, v. 3, no. 3, p. 99-113, illus., 1966. 


The field was discovered in 1962, and is located on an anticline with 80 feet of 
closure at Dakota depth. Oil production is from the uppermost sand of the Dakota 
and lower two sandstone-conglomerate units of the Shinarump at depths of 5,800 
to 7,500 feet. A small amount of gas has been found in the Morrison. Dakota 
oil appears to be structurally trapped, but that in the Shinarump, stratigraphically 
trapped. Structure contour and isopach maps, and electric-log correlations are 
included.—E.S.L. 


Laurence, Robert A. See Brokaw, Arnold L. 6427 
Laverty,G.L. See Blanchard, F. B. 6363 

Law, L.K. See Paterson, W.S. B. 6166 

Lee, Gerhard B. See Madison, Frederick W. 6455 


Lee, S. L.; Perelman, D. S.; Fleming, J. F. Earthquake response of inelastic shear 
buildings: Seismol. Soc. America Bull., v. 56, no. 2, p. 393-408, illus., 1966. 


A typical multi-story bilinear inelastic shear building is subjected to idealized 
earthquake motions. The dependence of the deflection of the structure, the 
maximum shear in each story, and the extent of the plastic deformation upon the 
period and amplitude of the earthquake, and the strain hardening coefficient of 
the structural material is shown. It is noted that, at least within the scope of this 
study, the maximum shears in the stories of the building are larger than the minimum 
seismic shear requirements of most of the building codes.— Authors’ abstract 


6326 Lefond, Stanley. Salt, the universal mineral: Explorer, v. 7, no. 4, p. 11-15, 


34-35, illus., 1965. 

This article, in a popular vein, touches briefly on the abundant occurrence of salt, 
principal sources, methods of mining and production, and history of its uses. 
GDC. 


Lennert, Ben J. See Radbruch, Dorothy H. 6365 


6293 Lenz, Arno T. Education in water resources, in Am. Water Resources Assoc., 





ist Ann. Mtg., Chicago, IIl., 1965, Proc. Ser., No. 1: Urbana, Ill., Am. Water 
Resources Assoc., p. 155-161, 1965. 


Examples of the types of educational sources available for water resources studies 
are given. Under formal programs are described degree, department, and nondegree 
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programs; special seminars; NSF summer conferences; and professional societies and 
associations. Foundations, such as Resources for the Future, and publications are 
other sources of education. There is a definite trend toward more interdisciplinary 
activities in the water resources field, which requires a different kind of graduate 
work. Much of it may be done outside formal programs, and may not lead to 
degrees.—E.S.L. 


Leonardson, Robert W. See Dobell, Joseph P. 6433 


6537. Leopold, Luna B.; Emmett, William W.; Myrick, Robert M. Channel and hillslope 
processes in a semiarid area, New Mexico: U.S. Geol. Survey Prof. Paper 352 
G, p. 193-253, illus., tables, 1966. 


Ephemeral washes having drainage areas from a few acres to 5 sq mi are shown 
by measurement [7 years of annual remeasurement] to be accumulating sediment 
on the streambed. A similar aggradation was in progress in the same area some 
3,000 yr ago as evidenced by an alluvial terrace dissected by the present channel 
system. The study concerns the amount of sediment produced by different erosion 
processes in various physiographic positions in the drainage basins. Aggradation 
of alluvial valleys in the present epicycle, and in prehistorical but post-glacial times 
cannot be attributed to gullying or rill extension in headwater tributaries but to 
sheet erosion of the most upstream margins of the basins. Longer period of 
measurement of erosion and sedimentation will be necessary to identify what 
precipitation parameters govern whether the channels aggrade or degrade.—from 
Authors’ abstract 


6439 Lepp, Henry. The distribution of manganese in the Biwabik Iron-formation, 
Minnesota [abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., 
Univ. Minnesota, p. 22, 1965. 


6274 Lessing, Peter. Petrology of the Poundridge leptite [abs.], in Geology of western 
New York—New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, 
Guidebook: New York, City Coll. City Univ. New York Dept. Geology, p. 87, 
1966. 


6370 Levinson, A. A.; Vian, R. W. The hydrothermal synthesis of montmorillonite 
group minerals from kaolinite, quartz and various carbonates: Am. Mineralogist, 
v. 51, no. 3-4, p. 495-498, table, 1966. 


Montmorillonite was synthesized at 175°C or 300°C from kaolinite, quartz, and 
one of these carbonates: calcite, magnesite, dolomite, smithsonite, and siderite. 
Dolomite yielded most montmorillonite, possibly trioctahedral; vermiculite or 
swelling chlorite was not found. Without quartz, dolomite reacted to form calcite 
but kaolinite appeared unaffected; without dolomite kaolinite and quartz were 
unaffected. Such clay mineral-carbonate reactions may be petrologically 
significant. —E.Z. 


Lewis, C. F.M. See Tovell, Walter M. 6229 


6281 Lewis, Richard Q., Sr.; Thaden, Robert E. Geologic map of the Albany 
quadrangle, Kentucky-Tennessee: U.S. Geol. Survey Geol. Quad. Map GQ-550, 
scale 1:24,000, section, text, 1966. 


Production of oil in the Albany quadrangle is from Ordovician rocks, commonly 
restricted to a porous zone about 300 feet below the base of the Chattanooga Shale. 
Gas in considerable quantities has been encountered in a number of wells. 
Limestone, in part of chemical grade, is available in large quantities. Sandstone 
suitable for building stone could be quarried from the Hartselle Sandstone and from 
upper parts of the Salem and Warsaw Formations. Clay shale of the Pennington 
Formation and of the shale member of the Lee Formation is in part suitable for 
bloating for lightweight aggregate and for production of brick and tile—M.C.M. 


6457 Limén, Antonio C. Normas de operaci6n para trabajos sismicos marinos : Asoc. 
Mexicana Geofisicos Explor. Bol., v. 6, no. 4, p. 239-258, illus., 1965. 
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Standards of operation applied in seismic marine surveys in the Gulf of Mexico 
off the coast of Mexico in 1949, 1958, and 1964 in order to ensure usable records 
are discussed. Instrumental and operational standards are examined.— V.S.N 


6314 Lin, S.C. Cometary impact and the origin of tektites: Jour. Geophys. Research, 


v. 71, no. 10, p. 2427-2437, illus., table, 1966. 


The possibility of terrestrial origin of tektites is reexamined in the light of 
aerodynamic evidence presented by Chapman, Larson, and Anderson (1962), 
Although existing evidence points to a lunar origin for australites, a terrestrial origin 
is not ruled out. A sufficiently energetic cometary collision of the type hypothesized 
by Urey (1963) could momentarily blow a bubble through the Earth’s atmosphere 
and propel small objects over intercontinental distances; the minimum comet head 
mass required to accomplish such a feat is estimated to be about 5x10'' g. Some 
questions remaining to be answered in order to support such an origin are 
discussed.—D.B.V. 


6043 Link, W. C. An expert gives a geological approach to reserve ultimate of the 


U.S.: Oil and Gas Jour., v. 64, no. 34, p. 150-151, 1966. 


Giant fields accounted for more than 50 percent of the production and reserves 
of oil in the United States in 1965. Link discusses in broad terms past methods 
of finding these giant fields, and methods to be used and the possibility of finding 
such fields in the future. It is his opinion that eventual profitable oil production 
in the United States will be about 240 billion bbl.—S.E.F. 


Lipman, P.W. See O'Conner, J. T. 6287 


6356 Lomnitz, Cinna; Schulz, Rudolf. The San Salvador earthquake of May 3, 1965: 





Seismol. Soc. America Bull., v. 56, no. 2, p. 561-575, illus., tables, 1966. 


The San Salvador earthquake of May 3, 1965, was preceded by a local swarm of 
three months duration. The main shock was destructive (more than 120 casualties) 
in a densely populated area not more than 15 km in radius, the same general area 
damaged in nine previous earthquakes dating back to 1576. The epicenter was on 
the south rim of the Median Trough, a post-Pliocene structure responsible for the 
high seismic and volcanic activity of the region. The observed intensity is 
attributable to shallow focal depth and presence of thick inhomogenous beds of 
fluviatile pumice; these factors should be recognized in future building codes and 
zoning requirements.—D.B.V. 


Long, L. Timothy. See Berg, Joseph W., Jr. 6241 
Longacre, W. A. See Bacon, L. O. 6250 


Longwill, Stanley M. Electric analog models in water resources investigations, 
in Am. Water Resources Assoc., Ist Ann. Mtg., Chicago, Ill., 1965, Proc. Ser., No. 
1: Urbana, IIl., Am. Water Resources Assoc., p. 310-313, 1965. 


Early in the 1950's, Skibitzke and others of the U.S. Geological Survey began 
applying numerical techniques to the solution of hydrologic problems. When these 
became impossible owing to the number of simultaneous equations to be solved, 
extension of the methods led to design of electrical networks whose character and 
shape were analogous to a real hydrologic system. Most of the models constructed 
represent the steady flow of ground water through single or multi-aquifer systems, 
or simulate unsteady flow in the systems. After a satisfactory conceptual model 
has been devised, an electric-analog model is built to solve for unknown stresses 
and to provide greater insight into the system behavior. Model building and 
collection of field data should complement each other.—E.S.L. 


Loosli, H. See Odceschger, H. 6162 


Lord, T.M. See  Farstad, L. 6206 
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Loring, Douglas H. See Dombrowski, Heinz. 6508 


Lyles, Leon. See Wiegand, C. L. 6032 


6252 Mackasey, W. O.; Johnson, A. M. A structural analysis of Michigamme slates 
{abs.], in Inst. Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., 
Michigan Technol. Univ., p. 14, 1966. 


Mackay, J. Ross. See Russell, Richard J. 6058 


6261 MacLaren, A. S. The geology and geophysics of the Moose River belt, northern 
Ontario [abs.], in Inst. Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, 
Mich., Michigan Technol. Univ., p. 15, 1966. 


6455 Madison, Frederick W.; Lee, Gerhard B. Some mineralogic characteristics of sandy 
soils in Wisconsin: Wisconsin Acad. Sci., Arts, and Letters Trans., v. 54, p. 223 
230, illus., table, 1965. 


Sandy soils derived from local Cambrian or Ordovician sandstones in west-central 
Wisconsin are characterized by their quartzose nature, by the presence of authigenic 
feldspars, and by heavy mineral contents of less than .01 percent by volume. Sandy 
soils of the northern third of the State are less quartzose, contain 15 to 25 percent 
feldspar, and have volume percentages of heavy minerals suggesting that these 
sediments are in their first cycle of erosion. Sandy soils of central Wisconsin have 
less than 15 percent feldspar and have volume percentages of heavy minerals ranging 
from .44 to 1.12. In the area south of Wausau, monazite is a constituent of sand 
deposits. In northeastern Wisconsin sands are distinguished by their fine grain size, 
quartzose nature, and volume percentages of heavy minerals ranging from .80 to 
1.80.—E.S.L. 


6532 Maher, John C. Atlantic offers oil promise: Oil and Gas Jour., v. 64, no. 30, 
p. 246-252, 1966. 


The Atlantic continental shelf offers more promise as a potential petroleum province 
than the coastal plain. This is because of the thicker sedimentary column and better 
source beds and trapping possibilities. Chances of finding large accumulations of 
petroleum in the Atlantic coastal region on a well-to-well basis seems to favor the 
Upper Jurassic and Lower Cretaceous rocks beneath the continental shelf. 
Author's abstract 


6215 Maher, Stuart W. The copper-sulfuric acid industry in Tennessee: Tennessee 
Div. Geology Inf. Circ. 14, 28 p., illus., table, 1966. 


Copper Basin, Polk County, is the only location in Tennessee where ores occur 
in commercial amount and grade. The Ducktown-type copper- bearing ore deposits 
are found in strongly faulted and folded rocks which were altered metamorphically 
and dislocated by processes that formed the Appalachian Mountains. History and 
origin of the ore minerals is not completely known nor agreed upon. Ores occur 
in host rocks as veins and massive lodes of sulfide minerals below the zone of 
weathering. Production originally came from enriched gossan ores but mines now 
produce primary sulfide ores entirely; these are found in a sequence of shales, 
sandstones, and conglomerates metamorphosed to metagraywackes and intruded 
locally by gabbro dikes. A given lode or belt may be a few thousand feet long 
and as wide as 300 feet; mining extends to 2,400 feet below sea level._-M.C.M. 


6415 Malahoff, Alexander; Strange, W. E.; Woollard, G. P. Molokai Fracture Zone 
Continuation west of the Hawaiian Ridge: Science, v. 153, no. 3735, p. 521-522, 
illus., 1966. 


The Molokai Fracture Zone is one of the principal east-west (striking) fracture zones 
between California and the mid—Pacific. On the basis of bathymetry alone, it has 
been assumed that the zone ended abruptly east of the Hawaiian Islands. Use of 
correlation techniques between bathymetric features and their magnetic anomalies 
in the vicinity of the islands now shows that structural elements of the zone cross 
the islands and continue westward for at least 130 km. Recent volcanism and deep 











1330 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1966 





rift zones of the islands parallel the zone, suggesting structural correlation between 
the strike of the zone and the origin of recent volcanism in the islands.—Authors’ 
abstract 


6052 Malaurie, Jean. Problémes de géographie dans l’arctique américain et 


groenlandais: Assoc. Géographes Frangais Bull. 340-341, p. 53-68, 1966. 


Some arctic morphologies of western and northwestern Greenland, the eastern and 
central Canadian arctic, and St. Lawrence Island, Alaska, are described and 
compared with other areas. Studies indicate that features that have been attributed 
to permafrost may have formed under much less rigorous conditions. Human 
geography is discussed in terms of this study.—E.S.L. 


6184 Mallory, William W. Pathfinder uplift of Pennsylvanian age in southern 


Wyoming: Mtn. Geologist, v. 3, no. 3, p. 129-132, illus., reprinted 1966; originally 
published 1963. 


The Pathfinder uplift, a tectonic element of the Ancestral Rocky Mountains, was 
largest and most active during Atoka time. Rocks of Atoka age are absent on 
the uplift although present throughout much of Wyoming. Four divisions of the 
uplift are designated and shown on a paleogeologic sketch map.  Lithology of 
surrounding beds is related to the areal geology and degree of uplift. The Pathfinder 
was progressively submerged during, Des Moines, Missouri, and Virgil times. 
E.S.L. 


6399 Mankin, Charles J.; Bellis, William H. Low-grade metamorphism: Oklahoma 


Geology Notes, v. 26, no. 2, p. 30, illus., 1966. 


Low-grade metamorphism in the core area of the Ouachita Mountains is indicated 
in the field by isoclinal folds and slaty cleavage in fine-grained sedimentary strata, 
assigned by mineralogical analysis to a chlorite grade of regional metamorphism, 
as defined by H. G. F. Winkler. The primary clay mineral is illite, which shows 
a strongly preferred orientation; chlorite is in irregular patches and in fractures 
essentially normal to the rock foliation. Published data of high-pressure experiments 
on similar rock compositions suggest that the Ouachita strata have been subjected 
to temperatures of 375°-425°C and total pressures up to 2 kilobars.—G.D.C. 


6384 Marianos, A. W.; Zingula, R. P. Cretaceous planktonic foraminifers from Dry 


Creek, Tehama County, California: Jour. Paleontology, v. 40, no. 2, p. 328-342, 
illus., 1966. 


Well-—preserved foraminiferal faunas have been recovered from the upper 14,300 feet 
of Mesozoic sediments that are exposed along Dry Creek, Tehama County, Calif. 
These foraminifers and supplementary megafossil data permit correlation of these 
sediments with the Hauterivian-Barremian to Turonian Stages of the standard 
Cretaceous section of Europe. The fauna of coiled planktonic foraminifera includes 
27 species and subspecies, of which five are new. New species described herein 
are: Rotalipora tehamaensis, Globotruncana roddai, Hedbergella beegumensis, H. 
murphyi, and H. quadrata.— Authors’ abstract 


Marion, Walter C. See _ Bolt, Bruce A. 6362 


6200 Marlowe, J. I. Mineralogy as an indicator of long-term current fluctuations in 





Baffin Bay: Canadian Jour. Earth Sci., v. 3, no. 2, p. 191-201, illus., 1966. 


A study of core samples from Baffin Bay indicates that gravel and coarse sand 
occur in all parts of the bay. Fragments in this size range are considered to have 
been transported into the area by floating ice. This coarse-grained sediment is rich 
in granitic detritus, but samples from an area within approximately 200 km of the 
Canadian coast also contain limestone fragments. The distribution of limestone 
fragments on the bottom coincides closely with the track of the Baffin Land current, 
in which icebergs originating in areas of limestone outcrop move southward through 
the bay. The distribution of limestone detritus in subbottom samples, however, 
suggests that the Baffin Land current has in the past flowed over a wider area than 
it does at present.—Author’s abstract 
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6069 Martin, P. L. Structural analysis of the Chisel Lake orebody: Canadian Mining 
and Metall. Bull., v. 59, no. 649, p. 630-636, illus., 1966. 


The Chisel Lake zinc orebody, five miles southwest of Snow Lake, Manitoba, lies 
in refolded metasediments on the western limb of the regional Threehouse synform. 
Because of the complicated fold pattern, and because of the absence of a distinctive 
marker horizon, accurate projection of the ore zone from level to level was difficult 
until a program of detailed structural mapping was instituted. The use of the 
stereonet in the statistical analysis of hundreds of observations helped to produce 
a general pattern in which the attitudes of ore shoots, with very few exceptions, 
parallel the attitudes of linear structures regardless of the strike, dip, and shape 
of the individual lenses.— Author's abstract 


6502 Masten, Douglas E.; Prochaska, Eugene J. Comprehensive index of the 
publications of the Gulf Coast Association of Geological Societies, 1951-1965: [New 
Orleans, La.] Gulf Coast Assoc. Geol. Socs., 84 p., 1966. ; 


The index includes Transactions of the Gulf Coast Association of Geological 
Societies from volume | (1951) through volume 15 (1965), as well as all guidebooks 
for field trips held in conjunction with conventions of the Association.—M.C.M. 


6440 Mathews, Geoffrey W. Some aspects of the pegmatites in the Felch district, 
Dickinson County, Michigan [abs.], in Inst. Lake Superior Geology, 11th Ann., 
1965: St. Paul, Minn., Univ. Minnesota, p. 23, 1965. 


6409 Mathews, R. K. Genesis of Recent lime mud in southern British Honduras: 
Jour. Sed. Petrology, v. 36, no. 2, p. 428-454, illus., 1966. 


Indications of paucity of aragonite needles in Recent lime mud from southern British 
Honduras led to study of origin of lime mud in this area. Strontium content of 
carbonate mud fraction of lagoon samples increases toward carbonate shoals. The 
carbonate mud fraction averages 25 percent high-strontium aragonite, 24 percent 
low-strontium aragonite, 44 percent high-magnesium calcite, and 7 percent low 
magnesium calcite. High-strontium aragonite is primarily coral debris. Low 
strontium aragonite is primarily mollusc debris. This suggests shelf mud consists 
of shoal-derived debris. Abrasion in agitated environments is dominant process 
of lime mud production.—G.O.B. 


Mauger, R.L. See Damon, P. E. 6311 


6319 Maxey, George B. Hydrogeology and the Water Resources Research Act of 1964, 
in Am. Water Resources Assoc., Ist Ann. Mtg., Chicago, Ill., 1965, Proc. Ser., No. 
1: Urbana, Ill., Am. Water Resources Assoc., p. 88-90, 1965. 


Four outstanding fields of study in which more knowledge and a more sophisticated 
technological approach are desirable—synthesis and critique of basic data and 
research, flow in unsaturated porous media, problems of mass transport, and 
problems of water motion and chemical changes in clays—and others of high 
potential return from research, are listed. The Water Resources Research Act allows 
for support of research in these fields; also it encourages and offers support of 
training of hydrogeologists. Previous to this Act, there was no clearly defined source 
of support for research.—E.S.L. 


6115 Mayfield, Jack H., Jr. Subsurface Pennsylvanian geology, eastern Coke County, 
Texas [abs.]: Houston Geol. Soc. Bull., v. 8, no. 8, p. 17-18, 1966. 


6099 McCauley, Camilla K.; Butler, J. Robert. Gold resources of South Carolina: 
South Carolina Div. Geology Bull. 32, 78 p., illus., tables, 1966. 


First production of gold in South Carolina was in 1829; the three main periods 
of mining were ended by major wars. No mines have produced since 1942. Gold 
occurs in low-grade siliceous replacement deposits, quartz veins generally less than 
ten feet thick, and placers of stream gravel or other surficial material. Deposits 
are part of a belt extending through the Piedmont from northern Virginia to eastern 
Alabama and are probably Late Paleozoic in age. The State has more than 130 
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gold localities. Quartz and pyrite occur in all lode deposits and more than 30 other 
minerals have been reported.—from Authors’ abstract 


6541 MecConaghy, J. A. A hydrogeologist looks at the 1965 Colorado ground-water 


law: Ground Water, v. 4, no. 2, p. 28-31, 1966. 


Two new laws passed in 1965 by the Colorado Assembly pertain directly to ground 
water and take cognizance of the fact that some wells divert water that would 
otherwise reach a stream. The use of ground water is now regulated under the 
doctrine of prior appropriation, which has been applied to the administration of 
surface water in Colorado since 1852. One new law extends the State Engineer's 
regulation power to the use of ground water that is tributary to a stream but fails 
to define the word “tributary” and the point at which a stream becomes 
“continuously flowing”’. The other provides for a system of administrating 
nontributary ground water, and establishes the powers of the several agencies 
involved. The U.S. Geological Survey, cooperating in ground-water investigations 
in Colorado since 1945, played an important role in developing field methods that 
must now be used to administer the laws.—G.D.C. 


6160 McConnell, Duncan. Calculation of the unit-cell volume of a complex mineral 


structure [with German abs.]: Zeitschr. Kristallographie, v. 123, no. 1, p. 58-66, 
tables, 1966. 


If the unit-cell volume of compound B can be calculated from a known isotypic 
silicate, phosphate, etc. (compound A), other non-vectorial properties, particularly 
the density, can be predicted for compound B. A relation has been deduced for 
calculating the volume V». from that of a known isotype V, from the radii of the 
constituent cations r. and r,, the number of such cations N, their electrical charge 
E and aconstant k=12. This relation is: Vo=V:+k(r2-r1) NE. Numerous examples 
are given for different structural types, including spinel, quartz, olivine, apatite and 
garnet. The agreement between the measured and calculated unit-cell volumes is 
generally about two percent or better, and rarely worse than three percent. 
Author's abstract 


6414 McCulloch, David S. Slide-induced waves, seiching, and ground fracturing caused 


by the earthquake of March 27, 1964, at Kenai Lake, Alaska: U.S. Geol. Survey 
Prof. Paper 533-A, p. Al-A41., illus., 1966. 


f 

The earthquake dislodged protruding delta} margins as subaqueous slides. 
Fathograms show that slide debris traveled as much as 5,000 feet over the horizontal 
lake floor. Sliding generated destructive back-fill and farshore waves. Back-fill 
waves, formed by water rushing toward the delta to fill the slide-mass void, had 
runup heights of 30 feet and ran inland over 300 feet breaking off large trees. 
Farshore waves, with runup heights as much as 72 feet, were driven forward by 
the slide debris as it crossed the lake floor. Tilting of the lake basin produced 
seiching. Power spectrum analysis of a limnogram indicates seiches at the calculated 
uninodal period and higher frequencies. Deep lakeward spreading of delta sediments 
fractured delta surfaces.—D.S.M. 


6400 McDougal, Robert B. The mineral industry of Oklahoma in 1965 (preliminary): 


Oklahoma Geology Notes, v. 26, no. 2, p. 31-34, table, 1966. 


Increased value was noted in the production of 11 mineral commodities; lower value 
was seen in production of five; and two remained virtually unchanged. The 
production is summarized here.—G.D.C. 


6038 McGerrigle, H. W. Earthquakes and the Province of Quebec: Canadian Mining 





and Metall. Bull., v. 59, no. 649, p. 637-640, illus., 1966. 


The St. Lawrence Valley of Quebec lies in an earthquake danger zone, the main 
centers of which appear to be Murray Bay, Montreal, and Quebec City. This paper 
compares conditions in this ‘‘earthquake zone”’ with those of other, currently more 
active, earthquake zones of the Earth, deals briefly with the mechanics of earth 
movements and outlines the means by which earthquakes are recorded. An account 
is then given of the earthquakes which have occurred in the Province of Quebec— 
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from that of 1534-35 to the earthquake of 1925. A 50-year frequency cycle is 
implied. The author concludes by suggesting that provision for earthquake damage 
should be given more consideration in the construction of buildings in the St. 
Lawrence Valley region.— Author's abstract 


6474. McGill, Peter. Ostracods of probable late Givetian age from Slave Point 
Formation, Alberta: Bull. Canadian Petroleum Geology, v. 14, no. 1, p. 104-133, 
illus., 1966. 


Comparison of several species of an ostracod fauna from this Devonian formation 
with counterparts from the Givetian of Ural Mountains, U.S.S.R., and of Europe 
suggests that the Slave Point Formation may be latest Givetian in age and that 
the Frasnian-Givetian boundary occurs at the contact between the Slave Point and 
overlying Beaverhill Lake Formation. In this paper two new families are proposed; 
Rozhdestvenskayitidae for compressed aparchitid forms without marginal structures, 
and Ellesclavidae for genera displaying both cavellinid and kloedenellid-like 
characteristics. Six new genera have been erected, and fourteen new species are 
described.—-G.D.C. 


6134. McGinnis, Lyle D. Crustal tectonics and Precambrian basement in northeastern 
Illinois: Illinois Geol. Survey Rept. Inv. 219, 29 p., illus., table, 1966. 


Seismic reflection, gravity, and aeromagnetic surveys were used here to determine 
the depth to the Precambrian crystalline rocks. An inverse relation between 
basement structures and Bouguer gravity anomalies was found. The gravity 
anomalies are caused by variations in crustal densities. Low-density areas, on a 
regional scale, have developed into arches, whereas areas of high density have 
developed into basins. These broad undulations in the crust produce tensional 
stresses that allow fractures to develop along the crustal heterogeneities. Fracturing 
permits rather local movements to occur in response to isostatic adjustment of high 
and low-density crustal blocks. A basement fault zone, north of and parallel to’ 
the Sandwich Fault Zone, is suggested by the geophysical data.—from Author's 
abstract 


6111 McIntyre, Michael P. Physical geography: New York, Ronald Press Co., 449 
p., 1966. 


Of the nine chapters in this textbook, those devoted to soils, landforms, ground 
water, and the oceans are of most interest to geologists. -M.C.M 


6379 McLean, James D., Jr. Miocene and Pleistocene Foraminifera and Ostracoda 
of southeastern Virginia—Pt. 1, Text; Pt. 2, Taxonomy and fossil plates: Virginia 
Div. Mineral Resources Rept. Inv. 9, Pt. 1, 79 p., illus., tables; Pt. 2, 123 p., illus., 
table, 1966. 


A review of the known stratigraphic ranges and ecologies of Foraminifera and 
Ostracoda from the Virginia~-Maryland sediments is incorporated into a study of 
well sections and outcrop samples to determine the Miocene—Pleistocene contacts 
in southeastern Virginia. Occurrences of microfossils are plotted for all samples 
studied and lithologies are given for well sections. Several species are reported from 
outcrops of the Yorktown Formation that have not previously been noted. In the 
Chesapeake Bay subsurface, the Yorktown is found to have been planed off, leaving 
a contact between the Pleistocene and the St. Marys (Miocene), with a remarkably 
uniform thickness for the St. Marys Formation of about 50 feet. Redeposition 
of Miocene forms in the Pleistocene is discussed, and the value of Elphidium 
florentinae as a local guide for the Pleistocene is indicated.—from Author's abstract 


McMurray, Jay M. See Kittleman, Laurence R. 6202 


6332 Meeves, Henry C.; Harrer, Clarence M.; Salsbury, Melford H.; Konselman, Albert 

S.; Shannon, Spencer S.,3f. Reconnaissance of beryllium -bearing pegmatite deposits 
in six Western States, Arizona, Colorado, New Mexico, South Dakota, Utah, and 
Wyoming: U.S. Bur. Mines Inf. Circ. 8298, 34 p., illus., tables, 1966. 
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General characteristics of pegmatites in 13 districts or areas are described briefly 
and principal minerals are mentioned. __ Tables give locations and short descriptions 
of 170 deposits, annual production of beryl in the United States for 1936 through 
1963, and total production of pegmatite minerals other than feldspar in Colorado, 
New Mexico, South Dakota, and Wyoming.— A.P.B. 


Meier, Mark F. See Russell, Richard J. 6058 


6391 Melson, William G. Phase equilibria in calc-silicate hornfels, Lewis and Clark 


6441 


County, Montana: Am. Mineralogist, v. 51, nos. 3—4, p. 402-421, illus., 1966. 


Siliceous dolomites are progressively metamorphosed through the “‘albite-epidote’’, 
“hornblende” and “pyroxene granulite” facies around a granitic stock 12 miles east 
of Lincoln, Lewis and Clark County, Mont. Mosaic equilibrium was attained within 
beds but chemical potential gradients of volatile and “‘inert’’ components existed 
across bed interfacies. Data on the composition and mineralogy of the Helena 
dolomite outside the aureole allow inferences concerning the specific reactions. In 
addition, rough limits on the temperatures and total volatile pressures at which these 
reactions occurred can be estimated.—from Author's abstract 


Menard,H.W. See Smith, Stuart M. 6496 
Mercy, E.L.P. See O'Hara, M. J. 6387 
Meyer, Howard J.; Hinze, William J. The Sauble geophysical anomaly, Lake 


County, Michigan [abs.], in Inst. Lake Superior Geology, I1Ith Ann., 1965: St. 
Paul, Minn., Univ. Minnesota, p. 24, 1965. 


6504 Miller, Don E. Geology and ground-water resources of Miami County, Kansas: 


Kansas Geol. Survey Bull. 181, 66 p., illus., tables, geol. map, 1966. 


Miami County lies within the Osage Plains section of the Central Lowlands. Rocks 
above the Precambrian basement, 2,000-2,500 feet thick and of sedimentary origin, 
range in age from Cambrian to Neogene. Moderate amounts of ground water are 
obtained from Recent alluviai deposits (maximum thickness about 55 feet in Marais 
des Cynges River valley) and upper Pleistocene terrace deposits (maximum thickness 
50 feet). Most productive bedrock aquifers are Pennsylvanian limestones and 
sandstones near enough to the surface to have been weathered, thereby increasing 
their permeability; water with less than 1,000 ppm dissolved solids occurs to a depth 
of about 200 feet. Water from Neogene deposits is of good quality, but is moderately 
hard and may contain excessive iron. Water from bedrock aquifers is of good 
quality, but moderately hard.—from Author's abstract 


Miller, Donald S. See Lahoud, Joseph A. 6518 


Miller, F. X. Circlettisporites dawsonensis, gen. et sp. nov. from the Dawson coal 
of Oklahoma [with French abs.]: Pollen et Spores, v. 8, no. 1, p. 223-228, illus., 
1966. 


The new trilete spore described in this paper is part of a well preserved spore 
assemblage recovered from the Dawson coal in Tulsa County. This coal, 24 inches 
thick at the sample locality, is part of the Seminole Formation of Pennsylvanian 
age. Circlettisporites dawsonensis is not abundant in either of the two localities 
observed by the writer; it amounts to less than one percent of the entire assemblage, 
of which 13 genera are listed according to abundance. The generic histogram 
compares eight genera found in the Dawson coal with those from three older 
Oklahoma coals in the Des Moines Series.—G.D.C. 


6479 Miller, George H. Drillers keep finding shallow oil pay in southern Kentucky: 





Oil and Gas Jour., v. 64, no. 27, p. 142-147, 1966. 


The search for prolific shallow Kentucky oil production has spread into Metcalfe 
and Monroe Counties as well as Adair and Cumberland Counties. Since 1958 there 
has been a total of five commercial shallow Fort Payne reef oil fields found in 
Metcalfe. Since 1964 there have been four commercial oil fields found in Monroe 
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County. Oil has been found in the Mississippian Fort Payne, the ““Devonian’”’ Knob 
Lick, the Silurian Brassfield, and the Ordovician Leepers.—Author's abstract 


Miller, R. W. See Southard, A. R. 6033 


Miller, William H. The Panama conglomerate of Cattaraugus and Chautauqua 
Counties, New York [abs.], in Geology of western New York—New York State 
Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, Guidebook: New York, City Coll. 
City Univ. New York Dept. Geology, p. 84, 1966. 


Milton, Charles; Hurst, Vernon J. Subsurface “basement” rocks of Georgia: 
Georgia Geol. Survey Bull. 76, 56 p., illus., 1965. 


In drilling the Coastal Plain for oil and gas many borings have passed into older 
rocks. Not far south of the Fall Line these rocks are similar to the ancient rocks 
of the Piedmont, but farther south a series of unmetamorphosed rocks of varying 
character is found. Specimens from 29 counties, 10 near the Fall Line, were 
examined and described. Bottom samples from the northern 10 counties are 
basement, but in the remaining 19, bottom-hole rocks are principally a pre 
Cretaceous sedimentary sequence interbedded with volcanic rocks. These are 
described in some detail. Buried Triassic rocks north of Georgia, and the slate 
belt rocks, are reviewed, and pseudogranitization of arkose in Finland and 
Connecticut discussed. A brief section summarizes structural and geophysical data 
and their relation to data in this report.—E.S.L. 


Mitchell, C. M.; Zandle, G. L. Aeromagnetic map of the Casa Grande area, 
Maricopa and Pinal Counties, Arizona: U.S. Geol. Survey Geophys. Inv. Map 
GP 548, scale 1:62,500, 1965. 


6044 Mitchell, George W. Pleistocene mountain glaciers at medium altitude in Jalisco: 


615: 


644 


613 





Mines Mag., v. 56, no. 5, p. 26-30; no. 6, p. 9-14; no. 8, p. 17-22, illus., table, 
1966. 


Glaciers near Zacoalco, Jalisco, Mex., lat 20° N., existed at 4,400 feet during 
Wisconsin time. The meager glacial deposits are recognized mainly by physiographic 
expression of U-shaped valleys, cirques, drumlins, large boulders, and moraines. 
The ice accumulated and remained in three coalescing cirques at 5,700 feet and 
as a highland glacier above 5,800 feet. The latter spilled westward in three lobes 
onto the dry, nearly level floor of Pleistocene Lake Jalisco. At places the glaciers 
were confined to “‘causeways”’ by low lateral moraines. There are other glacial 
deposits nearby and also volcanic rocks and landslides.—R.V.H. 


Monroe, W.H. See Nelson, Arthur E. 6334 


3 Moore, Frank B. Geologic map of the Tonieville quadrangle, Larue and Hardin 
Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-560, scale 1:24,000, 
section, text, 1966. 


Limited resources of the Tonieville quadrangle include minor amounts of oil and 
gas, limestone, sandstone and shale.—M.C.M 


Morey, G. B. See Sims, Paul K. 6047 


2 Morey, G. B. The sedimentology of the Precambrian Rove Formation in 
northeastern Minnesota [abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: 
St. Paul, Minn., Univ. Minnesota, p. 25-26, 1965. 


6 Morley, Harold T. A history of the American Association of Petroleum 
Geologists—First fifty years: Am. Assoc. Petroleum Geologists Bull., v. 50, no. 
4, p. 669-820, illus., 1966. 


Early in 1915 E. L. DeGolyer advanced the idea of organizing Southwest geologists. 
A meeting at Tulsa, called by J. E. Thomas, resulted in a conference at Norman 
and formation of the A.A.P.G. About a year later formal organization was perfected 
with Thomas as president. Minutes and recollections of early meetings and reports 
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of progress are included in the chapter on founding and formative years (1915 
20). Years of growth (1927-41) evidenced expansion of research, formation of 
committees, and organization of related societies. War years were marked by 
founding of the American Geological Institute and formation of new committees. 
Post-war expansion (1947-58) showed an increase in membership and association 
activities. Membership at end of 1965 was 15,126, and there has been no abatement 
in expansion of services. Short memorials of deceased past presidents and a list 
of publications are included.—M.C.M. 


6039 Morley, L. W.; Bhattacharyya, B. K. Quantitative treatment of aeromagnetic data 


in mineral areas: Canadian Mining and Metall. Bull., v. 59, no. 650, p. 733-742, 
illus., 1966. 


The primary purpose of conducting aeromagnetic surveys in mineral areas, and 
interpreting the data thus obtained, is to aid in the extrapolation of the geology 
from known to unknown areas—both in a horizontal and vertical direction. This 
paper describes one of the steps in the process of interpretation which has, in the 
past, been neglected—that of mathematically or quantitatively treating the data in 
two-dimensional map form. For this, several techniques are available. These 
techniques determine the downward and upward continuation fields reduced to the 
pole from the total magnetic field data. New and accurate means of carrying out 
these calculations have been developed by the G.S.C. In this paper are also presented 
the results of a method for obtaining the symbol and numerical map of the processed 
data with the help of the printer associated with the computer.— Authors’ abstract 


6535 Morones C., Luis. Sistematizacién de la interpretaciOn gravimétrica, haciendo 


uso de calculadoras electrénicas: Asoc. Mexicana Geofisicos Explor. Bol., v. 6, 
no. 4, p. 219-238, illus., 1965. 


The necessity for using electronic calculators for interpretation of gravity data is 
considered. The major form is examined for presenting the data for calculations 
in FORTRAN language on an IBM~-1620 machine, of elimination of the regional 
effect and of the value of the second derivative of the vertical component of gravity. 
It is shown that it is far more efficient and economical to use the electronic 
calculators than to use previously accepted methods. Some 450,000 sq km of Mexico 
has been covered by gravity surveys in search for petroleum, and it is almost essential 
to use the electronic calculators to obtain significant data on this large area in a 
reasonable amount of time.— V.S.N. 


6150 Morris, Robert H. Geologic map of parts of the Concord and Buena Vista 





quadrangles, Lewis County, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ 
525, scale 1:24,000, section, text, 1966. 


Resources of the Concord and Buena Vista quadrangles map-area are clay, 
limestone, sphalerite, and sandstone. Water can be obtained from shallow wells 
in outwash sand and gravel along the Ohio River and in alluvium along Quick 
Run valley. Perhaps the most important economic aspect of the geology in the 
area is the poor slope stability of the clay in the upper part of the Crab Orchard 
Formation.—M.C.M. 


Morrison, Roger B. General features and stratigraphy of the Lake Lahontan area, 
in Guidebook for Field Conference I, Northern Great Basin and California 
Internat. Assoc. Quaternary Research, 7th Cong., U.S.A., 1965: Lincoln, Nebr., 
Nebraska Acad. Sci., p. 18-24, illus., table, 1965. 


Late Pleistocene Lake Lahontan, mainly in western Nevada, was the largest pluvial 
lake in the western Great Basin. Two main deep-lake periods, each with numerous 
oscillations of considerable magnitude, were separated by a long period of complete 
dessication. Two long deep-lake periods preceding Lake Lahontan have been 
identified and correlated with Kansan and Illinoian Glaciations. The stratigraphic 
section for this area includes sedimentary and volcanic bedrock units, ranging in 
age from Triassic(?) to Pleistocene. The overlying intermontane deposits of the 
pluvial lakes and eolian sand and loess and more recent deposits are described. 
Comparisons with Lake Bonneville show that Lake Lahontan never overflowed, 
there was no sudden major inflow (such as was produced by the diversion of Bear 
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River into Lake Bonneville), and it was considerably smaller in area, depth, and 
volume.—G.D.C. 


6065 Mbossler, John H.; Hayes, John B. Ordovician potassium bentonites of lowa: 
Jour. Sed. Petrology, v. 36, no. 2, p. 414-427, illus., 1966. 


Potassium-bentonites of Ordovician age in lowa consist of 1Md mica interstratified 
with about 30 percent expandable layers. Accessory sand-size grains are euhedral 
apatite, euhedral zircon, sanidine, biotite, hornblende, and pyrite. Clay beds just 
above the bentonites contain similar mixed-layer clay along with the detrital 2M 
mica. The volcanic origin of the bentonites is clear.—H.A.T. 


6233 Moyd, Louis. Michipicoten scheelite deposit near Michipicoten Harbour, Ontario 
[abs.], in Inst. Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., 
Michigan Technol. Univ., p. 16, 1966. 


6156 Mudge, Melville R. Geologic map of the Pretty Prairie quadrangle, Lewis and 
Clark County, Montana: U.S. Geol. Survey Geol. Quad. Map GQ-454, scale 
1:24,000, section, 1966. 


6530 Mumme, W. G.; Scot, T. R. The relationship between basic ferric sulfate and 
plumbojarosite: Am. Mineralogist, v. 51, no. 3—4, p. 443-453, illus., tables, 1966. 


Unit cell dimensions are a=7.315, c= 33.758 for plumbojarosite (R3m) and a=7.356, 
c=17.010 for basic ferric sulfate (R3m). Attempts to synthesize plumbojarosite by 
reacting lead sulfate with ferric sulfate solution produced solid solutions in all 
instances. Under oxidative pressure-leaching conditions, however, galena and pyrite 
reacted to form (inter alia) a compound very similar to the mineral plumbojarosite.— 
from Authors’ abstract 


6389 Murdoch, Joseph; Ingram, Blanche. A cerian vesuvianite from California: Am. 
Mineralogist, v. 51, nos. 3-4, p. 381-387, tables, 1966. 


Rare-earth vesuvianite crystals occur inveins in greenstone near the Dallas benitoite 
mine. Angle table, X-ray diffraction data, chemical analyses, optical properties 
are given.—M.L.L. 


6068 Murray, D. A. Limestones and dolomites of Cape Breton Island: Canadian 
Mining and Metall. Bull., v. 59, no. 649, p. 626-629, 1966. 


Precambrian and Lower Carboniferous limestones and dolomites are mined at 
numerous localities on Cape Breton Island. Some limestone bands are as much 
as 500 feet thick, and all are folded and faulted to some extent. Six localities are 
described.—A.R.K. 


6473 Murray, James W. An oil producing reef-fringed carbonate bank in the Upper 
Devonian Swan Hills Member, Judy Creek, Alberta: Bull. Canadian Petroleum 
Geology, v. 14, no. 1, p. 1-103, illus., tables, 1966. 


In the Judy Creek oil field, the subsurface Swan Hills Member limestones are 
composed of frame—building stromatoporoids associated with solenoporid algae and 
tabulate corals, skeletal grains with local pellets and rare intraclasts, micrite, sparry 
calcite, and void space. Thirty-two diamond cores, 330 thin sections, and 150 acetate 
peels were examined petrographically to determine grain origin, grain/micrite ratios, 
types of fossils, and genetic history. The Swan Hills Member is divisible into nine 
informal stratigraphic units, of which the rock types and depositional environments 
are described, as well as the geometry and structure of this carbonate bank.—G.D.C. 


6275 Murray, Jay D.; Baldridge, W. Scott. The origin of glacio-fluvial and ice marginal 
features in the Clinton-Oriskany Falls area, central New York [abs.], in Geology 
of western New York—New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 

1966, Guidebook: New York, City Coll. City Univ. New York Dept. Geology, 

p. 88, 1966. ; 
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6279 Myer, G.; Tallman, F. A ground magnetic study of the Plattsburgh, New York, 
gravity anomaly [abs.], in Geology of western New York—New York State Geol. 
Assoc., 38th Ann. Mtg., Buffalo, 1966, Guidebook: New York, City Coll. City 
Univ. New York Dept. Geology, p. 92, 1966. 


6094 Myers, Ralph Lawrence, 2d. Biostratigraphy of the Cardenas Formation (Upper 
Cretaceous, San Luis Potosi, Mexico) [abs.]: Houston Geol. Soc. Bull., v. 8, no. 
8, p. 16, 1966. 


Myrick, Robert M. See Leopold, Luna B. 6537 


6290 Nace, Raymond L. The International Hydrological Decade and Century 21, in 
Am. Water Resources Assoc., Ist Ann. Mtg., Chicago, Ill., 1965, Proc. Ser., No. 
1: Urbana, Ill., Am. Water Resources Assoc., p. 42-46, 1965. 


The central problem of Century 21 is apt to be the adjustment between men and 
environment, which requires thorough understanding of natural phenomena and 
processes. International programs of scientific action are one of the most effective 
ways of overcoming the political and cultural barriers that interfere with the unity 
of science. Origin and status of the International Hydrological Decade are given 
and the nature of the program discussed. One of the most important projects is 
“Global Inventories and Water Balances.” The effect IHD will have on water 
research in the United States depends on the attitude of hydrologists— whether 
hydrology emerges as a full-fledged discipline or is further fragmented.— E.S.L. 











6531 Nakahira, M.; Uda, M._ Electron-microscopic observation of dehydroxylated 
micas: Am. Mineralogist, v. 51, no. 3-4, p. 454-463, illus., 1966. 


Transmission electron-microscopic studies of dehydroxylated micas _ revealed 
different contrast effects between muscovite and _ phlogopite. In general, 
unidimensional line contrasts were representative of muscovite patterns while clusters 
of irregularly shaped light-and-dark contrasts were scattered in several places in 
phlogopite. The origin of these different contrast effects could be attributed to 
a difference in the development of strain fields between the dehydroxylated micas; 
and this, in turn, indicated a difference between the dehydroxylation mechanisms 
of muscovite and phlogopite. The present observations of internal defect structures 
correlate well with the previously reported observations of surface structures by a 
phase-microscope.— Authors’ abstract 





6358 Nal, A. K.; Knopoff, Leon. Transmission of Rayleigh waves at a corner: Seismol. 
Soc. America Bull., v. 56, no. 2, p. 455-466, illus., 1966. 


Transmission and reflection coefficients are computed for the problem of Rayleigh \ 
waves normally incident on the corner of a homogeneous elastic wedge formed by 
two stress-free planes. A new feature of the calculation involves consideration of 
diffracted surface waves traveling toward the vertex. Numerical values of the phase 
shifts and attenuation factors in the transmitted and reflected waves are computed 
as functions of the wedge angle. Comparison with experimental results shows 
considerably better agreement than has been previously obtained.—_D.B.V. 





6551 Nayudu, Y. Rammohanroy. Petrology of submarine volcanics and sediments in 
the vicinity of the Mendocino Fracture Zone, in Progress in oceanography, V. 3: 
London and New York, Pergamon Press, p. 207-220, illus., table, 1965. 


A variety of basalts, and palagonite tuff breccias of various sizes were dredged from 
the top and vicinity of the Mendocino Fracture Zone off the coast of California; 
some were encrusted with ferro-manganese oxide minerals. In addition, manganese 
nodules were recovered which contain a nucleus of palagonite tuff. Sediment cores 
revealed two bio-lithologic units: Radiolaria-~Foraminifera-rich silty clay, and 
Radiolaria-rich silty clay. These grade down into Foraminifera-rich and barren 
silty clay, respectively. Ferromanganese micronodules are more concentrated below 
the sediment surface, and associated with palagonite grains. Sediments north of 
the zone are rich in zircon, rutile, and zeolites. The sediments, especially in the 
Radiolaria—rich clay, seem to be dominantly volcanic in origin and locally derived; 


~ 

















~ 











ABSTRACTS 1339 


manganese nodules associated with palagonite complexes formed by submarine 
volcanism related to the development of the fracture zone.—-G.D.C. 


6334 Nelson, Arthur E.; Monroe, W. H. Geology of the Florida quadrangle, Puerto 


Rico: U.S. Geol. Survey Bull. 1221—-C, p. C1-—C22, illus., geol. map, 1966. 


Cretaceous and lower Tertiary rocks exposed in the southern half of the Florida 
quadrangle are mostly volcanically-derived deposits and lava flows, total thickness 
about 8,500 m, intruded by small bodies of gabbro, diorite, and granodiorite. About 
520 m of middle Tertiary rocks exposed in the northern half, mostly limestone, 
rest unconformably on Cretaceous and lower Tertiary rocks. In places, Recent 
unconsolidated landslide, alluvial, and blanket sand deposits cover older rocks. 
In general, strata strike westerly. Middle Tertiary rocks have been gently warped, 
Cretaceous and lower Tertiary rocks folded and fractured. Folds and main faults 
plunge and trend west to northwest. Most faults dip steeply or are vertical; amount 
of stratigraphic displacement varies widely. Graben and horst structures have 
formed along some faults; joints are common and locally fracture and shear 
cleavages occur.—frgm Authors’ abstract 


6292 Nelson, R. William. A sequence for predicting waste transport by ground water, 


in Am. Water Resources Assoc., Ist Ann. Mtg., Chicago, IIl., 1965, Proc. Ser., No. 
1: Urbana, Ill., Am. Water Resources Assoc., p. 80—87c, illus., 1965. 


An analysis sequence is presented to enable rational predictions of contaminant 
concentrations entering potable waters in the area of study, by ground-water 
transport. Steps in this analysis involve several types of basic data and computer 
programs. The three major ones are discussed: in-place permeability measurement, 
setup and solution of the boundary value problem, and waste-transport analysis. 
ES:1; 


6330 Nelson, Robert B. Selective dolomitization and the origin of white dolomitic 


marble bodies in the Middle Devonian of western Utah: Jour. Sed. Petrology, v. 
36, no. 2, p. 602-607, illus., 1966. 


Carbonates have been recognized in a north-trending vertical carbonate contact in 
the mining district of the Confusion Range, Utah. Six zones of alteration are roughly 
parallel to the contact. Dolomitization in the vicinity of the contact was preceded 
by recrystallization of limestone to fibrous calcite. Dolomitizing solutions were the 
same as those for calcite recrystallization suggesting control was by secondary 
permeability. Calcite enclosed residual fragments of limestone from white dolomite 
bodies.--G.O.B. 


6302 Nesbitt, Jill D. Variation of the ratio intensity to susceptibility in red sandstones: 


Nature, v. 210, no. 5036, p. 618, illus., 1966. 


As the intensity of remanent magnetization of rocks depends on the field strength 
of the magnetic field in which it was acquired, an estimate of relative field strengths 
can be made by comparing the remanent intensities from different rock units which 
have acquired their magnetization in a comparable manner. In red sandstones, I/K 
should be more dependent on field strength than I alone. The geometric means 
of I/K have been calculated for red sandstones from the United States, obtained 
mainly from flat lying sites; the ratio yields a smoother pattern with age than the 
I plot, and shows a Paleozoic low.— D.B.V. 


6270 New York State Geological Assoc. Geology of western New York—38th annual 


meeting, Buffalo, 1966, Guidebook: New York, City Coll. City Univ. New York, 
Dept. Geology, 116 p., illus., table, 1966. 

The geologic history of the area is presented in 11 articles, which are cited separately, 
as are the 11 abstracts of papers given at the Technical Session. The papers 
accompany road logs for four field trips.—E.S.L. 


Newnham, R.E. See Segal, D. J. 6161 
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6476 Newton, Robert C. Kyanite-andalusite equilibrium from 700° to 800°C: Science, 


v. 153, no. 3732, p. 170-172, illus., 1966. 


The metastable kyanite-andalusite equilibrium in the Al,SiO; system has been 
reversed at 700°, 750°, and 800°C at elevated water pressures, with a variety of 
natural and synthetic kyanites and andalusites as starting materials. Sillimanite, 
the stable form of Al,SiO; under these conditions, did not appear. The value of 
the transition pressure at 750°C is 6.6+0.4 kilobars, several kilobars below pressures 
given by several convergent previous determinations. The Al,SiO; pressure 
temperature triple point now indicated lies far from points found by others. The 
revised aluminum silicate phase diagram indicates that many rocks crystallized at 
lower pressures than formerly thought possible.— Author's abstract 


6418 Niazi, Mansour. Corrections to apparent azimuths and traveltime gradients for 


a dipping Mohorovicié discontinuity: Seismol. Soc. America Bull., v. 56, no. 2, 
p. 491-509, illus., tables, 1966. 


When a layer overlies a half space with a tilted interface, the angle of emergency 
of refracted waves at the free surface, and thus dT/dA, beeome azimuth—dependent, 
and the apparent direction of approach of the wave front along the free surface 
will differ from the true azimuth, the deviation varying with azimuth. The numerical 
corrections to observed dT/dA and apparent azimuths are computed and tabulated 
for several combinations of dip angles and velocity contrasts. The dip of the M 
discontinuity under the Tonto Forest seismic array in Arizona is found to be as 
much as 8° ina N. 70°+5S° E. direction.__D.B.V. 


6120 Nininger, H. H. The Moon as a source of tektites, in Neighbors of the Earth 


Planets, comets, and the debris of space: New York, Macmillan Co., p. 229 236, 
illus., reprinted 1966; originally published 1943. 

Six of the ideas that have been suggested for tektite origin are discussed in the 
light of the structure, composition, and distribution of tektites. Nininger favors 
a lunar origin, caused by meteorite impact.—-E.S.L. 


Noakes, John E. See Rona, Elizabeth. 6552 


6338 Noble, Donald C. Structural state of relict calcium-bearing plagioclases of 





volcanic origin from metamorphosed and propylitically altered rocks: Geol. Soc. 
America Bull., v. 77, no. 5, p. 495-507, illus., tables, 1966. 


Chemically unaltered plagioclases (An2»~Ango) of volcanic origin from propylitically 
altered rocks and lower greenschist facies rocks are in their original high or high 
intermediate structural states, whereas relict chemically unaltered plagioclases in 
middle greenschist facies rocks have inverted to the low structural state. 
Temperatures of from 250° to 450°C appear to be required for inversion to proceed 
at water pressures of | ,000- 2,000 bars.—-A.G. 


Nordeng, S.C. See Ruotsala, A. P. 6226 
Nyland, E. See Buchbinder, G. G. R. 6028 


O'Conner, J. T.; Anderson, R. E.; Lipman, P. W. Geologic map of the Thirsty 
Canyon quadrangle, Nye County, Nevada: U.S. Geol. Survey Geol. Quad. Map 
GQ-524, scale 1:24,000, sections, 1966. 


Oeschger, H.; Adler, B.; Loosli, H.; Langway, C. C., Jr.; Renaud, Andre. 
Radiocarbon dating of ice: Earth and Planetary Sci. Letters, v. 1, no. 2, p. 49 
54, illus., tables, 1966. 


A counter is described for use in C-14 dating of ice samples containing only 20 
to 100 mg of carbon. It was developed for dating of ice samples from the Tuto 
tunnel, Thule, Greenland, and is designed with a vacuum tight separation between 
central counter and anticoincidence volume, allowing the sample to be filled only 
into the sensitive volume. The wall is aluminium coated ‘“‘Mylar’’ about 20 mg/cm 
in thickness. The counter is illustrated and characteristics are tabulated. Trapping 
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of CO, by molecular sieves was successful in addition to the commonly used 
technique of precipitation from melting ice by NaOH. Both methods of preparation 
yielded similar age results. Age data are tabulated.— V.S.N. 


O'Hara, M. J.; Mercy, E. L. P. Eclogite, peridotite and pyrope from the Navajo 
country, Arizona and New Mexico: Am. Mineralogist, v. 51, nos. 3-4, p. 336 
352, illus., tables, 1966. 


Chemical data are reported for pyropes, an olivine, the constituent minerals of a 
lherzolite and two eclogite xenoliths from three diatremes in the Navajo Reservation, 
together with optical data for garnets from various gneiss xenoliths. The xenocryst 
garnets are not derived from the xenoliths and many are similar to those reported 
from diamantiferous kimberlites. The eclogites are extremely sodic types, and are 
not comparable to previously described materials from any source, while the 
lherzolite contains a pyroxene assemblage considerably more aluminous than any 
reported from diamantiferous kimberlites. ...--Authors’ abstract 


O'Hara, Norbert W. See Hinze, William J. 6260 


Ojakangas, Richard W. Precambrian stratigraphy and structure of the Tower, 
Minnesota, quadrangle [abs.], in Inst. Lake Superior Geology, 12th Ann., 1966: 
Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 17, 1966. 


O'Keefe, John A. Tektites and the Cyrillid shower, in Neighbors of the Earth 
Planets, comets, and the debris of space: New York, Macmillan Co., p. 237-242, 
illus., reprinted 1966; originally published 1961. 


O'Keefe sees an explanation for the origin of tektites in the Cyrillid shower of 
February 9, 1913. The Cyrillids moved about the Earth in a nearly circular orbit, 
apparently as satellites of the Earth. Since they did not appear again, it seems 
that the Cyrillids were formed from a single body whose orbit contracted and as 
atmospheric heating became greater, the body began to melt and drops were swept 
from its surface. This theory is supported by the properties of tektites. The origin 
of the body that initiated the shower is of great interest.— E.S.L. 


6536 Olhovich, V. A. Construccién de horizontes de refracci6n en caso de trayectorias 





curvilineas: Asoc. Mexicana Geofisicos Explor. Bol., v. 7, no. 1, p. 59-66, illus., 
1966. 


Discrepancies in coincidence between horizons traced by refraction and reflection 
methods are attributed to the different criteria applied to treatment of intermediate 
velocities in the two methods. To achieve coincidence, the rules applied to treatment 
of reflection data, using curvilinear trajectories, must be applied to refraction data. 
The solution can be carried to extreme values by using the principle of Fermat 
and by using the same nomogram of reflection. The method of tracing the refracting 
surface is explained in detail. --V.S.N. 


6175 Oliver, William A., Jr. Bois Blanc and Onondaga formations in western New 


York and adjacent Ontario, in Geology of western New York—New York State 
Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, Guidebook: New York, City Coll. 
City Univ. New York Dept. Geology, p. 32-43, illus., 1966. 


The Devonian limestone sequence consists of the thin and discontinuous Bois Blanc 
Formation and the much thicker Onondaga Limestone. The two formations are 
separated by a disconformity, physical evidence for which is discussed. Rugose 
coral faunas can be used for correlating; a correlation chart is given. The Springvale 
Sandstone Bed at the base of the Bois Blanc, and the four members of the Onondaga 
are described.—E.S.L. 


Olsen, Edward J. See Horback, Henry. 6208 


6107 Olson, Harry J. Oxidation of a sulfide body, Glove Mine, Santa Cruz County, 





Arizona: Econ. Geology, v. 61, no. 4, p. 731-743, illus., 1966. 
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Argentiferous galena, sphalerite, chalcopyrite, pyrite, and quartz occur in permeable 
zones at intersections of faults with favorable limestone beds. The primary sulfide 
zone is overlain by a_ silver-enriched intermediate zone (300- to 360-level) 
characterized by sulfides, cerussite, smithsonite, and subordinate anglesite and 
wulfenite. The ore of the enriched zone contains an average of 13 percent Zn and 
13 oz Ag per ton. Silver increases downward, and the Zn:Pb ratio increases 
downward to a value of 0.6. The oxidized and leached zone contains remnants 
of sulfides, cerussite, anglesite, and wulfenite. Zinc and silver values are low. The 
behavior and sequence of individual minerals varies within zones.—W.S.W. 


Orkild, P.P. See Ekren, E. B. 6284 


6459 Ord, John J. Investigation of organo-chemical evolution, Chap. | in Current 
aspects of exobiology: Pasadena, Calif., California Inst. Technology, Jet Propulsion 
Lab., p. 13-76, illus., tables, 1965. 


This chapter is concerned with some aspects of the evolution of organic molecules, 
particularly those essential for the existence of living organisms; the scope is limited 
to a description of some astrophysical observations and experimental results of 
organic synthesis which have a bearing on the abiogenic formation of biochemical 
compounds. If Earth in its preplanetary stage had some of the simple organic 
constituents of comets, a large number of biochemical compounds would have been 
synthesized during its development; such syntheses can occur because the initial 
precursors are compounds of high-energy content tending to become stabilized. 
It is of interest that the four most abundant elements of the universe—hydrogen, 
oxygen, carbon, and nitrogen—are the four major constituents of organic 
compounds and living matter. Comets are considered as possible models for the 
synthesis of biochemical compounds.—G.D.C. 





Ostenso, Ned A. See Wold, Richard J. 6230 








6145 Ostrom, Meredith E. Cambrian stratigraphy in western Wisconsin— Michigan 
Basin Geol. Soc., Ann. Field Conf. 1966: Wisconsin Geol. and Nat. History Survey ) 
Inf. Circ. 7, 79 p., illus., 1966. 


A discussion of classification of the Cambrian, nomenclature charts, a short geologic 
history, and history of the ice age, accompany the road logs for this two-day field 
trip. Measured sections with descriptions for the stops and geologic sketch maps 
are included.—E.S.L. 


6488 Palmer, H. D. Seamounts will act as platforms: Undersea Technology, v. 6, 
no. 8, p. 22-24, illus., 1965. 


Seamounts are stable, open ocean platforms having surfaces of loose, hard materials 
whose composition and physico-chemical characteristics are well known. It has 
been estimated that the 1,400 seamounts located and identified in the Pacific Ocean 
represent only 10 percent of the total number present in this basin. This estimate 
may not apply to the intensely sounded North Atlantic Basin; a trans-Atlantic 
profile, prepared by B. C. Heezen and others, shows numerous seamounts as well 
as the prominent Mid-Atlantic Ridge. Marine engineers are considering the use 
of seamounts as sites for unmanned and manned installations of equipment for 
scientific research, as well as strategic possibilities.—G.D.C. 


Papadopulos,I.S. See Stallman, R. W. 6425 
6494 Parker, Frances L. Irregular distributions of planktonic Foraminifera and 


stratigraphic correlation, in Progress in oceanography, V. 3: London and New York, 
Pergamon Press, p. 267-272, 1965. 





Planktonic Foraminifera are often more satisfactory than benthonic Foraminifera 
for stratigraphic correlation, although not infallible, as illustrated by discussion of 
irregular distributions of modern species. Latitudinal distribution boundaries may 
change because of climatic or oceanic variations, so that initial appearances there 
do not correlate with those found elsewhere. Currents may introduce exotic species, 
exclude others, or mix faunas. Extinctions are not always simultaneously world 
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wide; Quaternary examples are noted. Solution of calcium carbonate may result 
in elimination of some species. Varying coiling-direction provinces plus changing 
coiling directions may by confusion prevent accurate correlation by use of these 
changes. In spite of these irregularities, the planktonic Foraminifera are excellent 
for correlation.—G.D.C. 


Parker, J. See Farrand, W. R. 6254 


Parker, John M. The Bridger Lake field, Summit County, Utah: Mtn. Geologist, 
v. 3, no. 3, p. 139-146, illus., 1966. 


The Phillips Petroleum Co. Dakota Sandstone oil discovery in a rank wildcat area 
on the north flank of the Uinta Mountains may open a major field. Similar 
unexplored Rocky Mountain front fold and fault belts are now more attractive since 
the Bridger Lake Unit No. | well proves that substantial oil production is possible 
from a Lower Cretaceous sandstone at a depth of 15,600 feet in a trap with complex 
structure. This trap is interpreted as a large overturned fold superposed on an 
early half-graben fault, which subsequently became a thrust fault in post 
Precambrian rocks.—/from Author's abstract 


6034 Parsons, R. B.; Balster, C. A. Morphology and genesis of six “red hill” soils 








in the Oregon Coast Range: Soil Sci. Soc. America Proc., v. 30, no. 1, p. 90 
93, illus., tables, 1966. 


The distribution and development of six soils in the Oregon Coast Range are related 
to geomorphic surfaces and slope gradients on a basalt highland. The soils exhibit 
one or more textural discontinuities as evidenced primarily by stone lines and stone 
contents which decrease with profile depth. Several soils having high base saturation 
and contents of Ca and Mg are related to landslides and saddles where base-enriched 
ground water moving through basalt saprolite may temporarily accumulate. 
Authors’ abstract 


Parsons, R.C. See Coates, D. F. 6130 


6449 Patchick, P. F. Quicksand and water wells: Ground Water, v. 4, no. 2, p. 32 


46, illus., reprinted 1966; originally published 1965S. 


Quicksand, commonly fine to medium grained, occurs wherever there is gradient 
enough to produce upward moving ground water; in hilly country it is found 
especially where calcareous rocks contain solution openings and springs. It is often 
present near stream banks and stream beds, along shore or under water, or 
occasionally in the bottom of a “dry” river. Subsurface quicksand in various 
sediments has been reported at depths of several hundred feet, up to 200 feet thick. 
In water wells heaving may exist—-as much as 150 feet--under artesian conditions 
or where natural equilibrium is upset. If sufficiently permeable, quicksand can be 
successfully used with care and proper screening devices... G.D.C. 


6166 Paterson, W. S. B.; Law, L. K. Additional heat flow determinations in the area 





of Mould Bay, Arctic Canada: Canadian Jour. Earth Sci., v. 3, no. 2, p. 237 
246, illus., tables, 1966. 


Seven determinations of geothermal heat flow were made in the general area of 
southern Prince Patrick Island in the Canadian Arctic Archipelago. Measurements 
were made from sea ice in water depths of between 200 and 600 m. The mean 
heat flow for the two stations on the continental shelf in the Arctic Ocean was 
0.46+0.08 wcal cm °s '. The mean heat flow for the five stations in the channels 
to the east of Mould Bay was 1.46+0.16 wcalcm “s '. The instrument and field 
methods are described. Errors due to the instrument and to the environment are 
discussed. — Authors’ abstract 


Patee, Eldon C. See Becraft, George E. 6308 


6062 Pauling, Linus. The nature of the chemical bonds in sulvanite, Cu;VS, [with 





German abs.]: Tschermaks Mineralog. u. Petrog. Mitt., ser. 3, v. 10, nos. 1-4, 
p. 379-384, illus., 1965. 
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It is shown that a completely tetrahedral structure for Cus;VS, would be unstable 
because of a large residual electric charge on the vanadium atom. The observed 
structure places six copper atoms, as well as four sulfur atoms, within bonding 
distance of each vanadium atom. The consideration of alternative valence-bond 
structures that are compatible with the electroneutrality principle leads to the bond 
numbers 0.50 for Cu-S and 0.29 for V—Cu, with 1.00 assumed for V-S. These 
bond numbers correspond reasonably well with the observed bond lengths and 
electroneutrality. The bond angles at the sulfur atom indicate some bond-bending 
strain. This study provides an explanation of the concentration of the four bonds 
formed by the sulfur atom into a small solid angle on one side of the atom.—E.S.L. 


6059 Pavlides, Louis; Berry, William B. N. Graptolite-bearing Silurian rocks of the 


Houlton-Smyrna Mills area, Aroostook County, Maine, in Geological Survey 
research 1966: U.S. Geol. Survey Prof. Paper 550-B, p. B51-—B6l, illus., tables, 
1966. 


One of the most complete Silurian graptolite sequences in the United States, 
spanning early Llandovery to early Ludlow time, occurs in the Houlton-Smyrna 
Mills area of northeastern Maine. Graptolites of similar Early Silurian age occur 
close to, and both above and below, the conformable and gradational contact that 
separates the dominantly clastic rocks of the Smyrna Mills Formation of Silurian 
age from the underlying limy rocks of the ribbon rock member of the Meduxmekeag 
Formation of Middle Ordovician to Early Silurian age. The Taconic orogeny, 
therefore, did not affect this belt of rocks, which regionally makes up the Aroostook 

Matapedia anticlinorium in the northern Appalachians.— Authors’ abstract 


6328 Payton, Charles E. Petrology of the carbonate members of the Swope and Dennis 


Formations (Pennsylvanian), Missouri and Iowa: Jour. Sed. Petrology, v. 36, no. 
2, p. 576-601, illus., 1966. 


Nine facies comprise the Swope and Dennis Formations of Missouri and Iowa. 
These include five varieties of biomicrites and one each of micrite, biosparite, 
biolithite, and oolitic-intraclast facies. The majority of carbonates are calcitic, and 
recrystallization to coarse mosaic is widespread. Overlap of facies shows 
transgression of 70 to 110 mi. Shale seams mark the boundary between each cycle. 
Depth of water was major controlling factor over facies arrangement. Terrigenous 
mud contributed to differentiation of facies. —G.O.B. 


6207 Pease, Robert W. Modoc County, a geographic time continuum on the California 


Volcanic Tableland—Pt. 1, Geography of the prehistoric past: California Univ. 
Pubs. Geography, v. 17, p. 7-45, illus., p. 202-241, 1965. 


A brief description is given of the geomorphology, regional tectonic framework, 
and development of the lava platforms and ancestral landscapes of late Miocene 
to late Pleistocene age. Also discussed are the climate, past and present, as controlled 
by latitude, altitude, and general continental position, and the vegetation as related 
to the water table.—G.D.C. 


Perelman, D.S. See Lee,S.L. 6351 


6417 Perry, E. C., Jr.; Bonnichsen, Bill. Quartz and magnetite Oxygen 18-oxygen 





16 fractionation in metamorphosed Biwabik Iron Formation: Science, v. 153, no. 
3735, p. 528-529, illus., tables, 1966. 


Oxygen-18-oxygen-16 fractionation in coexisting quartz and magnetite from the 
Biwabik Iron Formation varies as a function of the distance of the sample from 
an intrusive contact. This isotope fractionation is related to observed mineralogic 
variations and compared with a theoretical heat-flow model.— Authors’ abstract 


Pettijohn, Francis J.; Potter, Paul Edwin; Siever, Raymond. Geology of sand and 
sandstone—Indiana Geol. Survey and Indiana Univ. Dept. Geology, Conf. 1965: 
Bloomington, Ind., Indiana Geol. Survey, 207 p., illus., tables, 1965. 


In this conference syllabus, the authors summarize present knowledge of sand and 
sandstone, including copies of the more complicated diagrams, charts, and other 
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materials used, and supplemented by selective bibliographies. Attempts are made 
to formulate some basic geologic problems, and present a critique of current 
hypotheses which purport to solve them. Chapter headings include mineralogy, 
texture, classification, petrographic analysis, sedimentary structures and mechanics, 
chemical composition and diagenesis, internal structures and facies, environments 
of deposition, sand bodies, and a final generalization of lithological associations, 
basin analysis, and continental framework. Illustrative case histories are given from 
the authors’ study in the Appalachians, Lake Superior region, and upper Mississippi 
Valley.—G.D.C. 


Pevear,D.R. See Pilkey, Orrin H. 6411 


Phleger, Fred B. Sedimentology of Guerrero Negro Lagoon, Baja California, 
Mexico, in Submarine geology and geophysics—Colston Research Society 
Symposium, 17th, Bristol, England, 1965, Proc.: London, Butterworths, p. 205 
235, illus., tables, 1965. 


Guerrero Negro Lagoon is one of three coastal lagoons on the Pacific Coast of 
Baja California. The lagoonal barrier is covered with fine sands in barchan dunes; 
sands contain abundant shells and Foraminiferida. Lagoon floor channels are 
separated from extensive tidal flats by steep channel slopes, and channel and marsh 
foraminiferal populations are distinct. Sediment in the lagoon is chiefly an eolian 
product carried from bordering dunes and distributed by tidal currents. 
Radiocarbon dates on Donax shells from the oldest storm berm on the barrier give 
an age of 2000 B.P.; it is suggested that sea level has been at its present position 
for about 2,000 yr and in that time the barrier has prograded seawards 5,000 feet. 
Origin of the lagoon by sand~-barrier formation 6000-7000 B.P. with sea level 30 
40 feet lower than now is indicated.— V.S.N. 


6495 Phleger, Fred B. Depth patterns of benthonic Foraminifera in the eastern Pacific, 


in Progress in oceanography, V. 3: London and New York, Pergamon Press, p. 
273-287, illus., tables, 1965. 


Depth zonations of benthonic Foraminifera off the western United States are 
summarized, and new data are presented on shallow-water depth ranges off the 
west coast of Mexico. Criteria for determining depth biofacies are examined; 
distributions based on living specimens are most reliable. Shallow limits of species 
are the best boundary indicators; deep limits of species vary in value as indicators 
due to possible movement of specimens downslope. Each species seems to have 
a distinctive depth range and there are almost as many depth boundaries as there 
are species. Analysis of data on the new samples from coastal Mexico shows at 
least 24 depth boundaries; that from the San Diego, Calif., area suggests 72 
boundaries which can be recognized on the basis of shallow and deep limits of 
species.__from Author's abstract 


Picciotto, E. See Crozaz, G. 6103 


6344 Pierce, William G. Role of fluid pressure in mechanics of overthrust faulting 


Discussion [of paper by W. W. Rubey and M. K. Hubbert, 1965]: Geol. Soc. 
America Bull., v. 77, no. 5, p. 565-568, illus., 1966. 


The suggestion by Rubey and Hubbert (ibid., v. 76, p. 469-474) that movement 
on the Heart Mountain detachment fault, Wyoming, may have continued during 
deposition of early basic breccia, and that some variant of the high-fluid-pressure 
mechanism therefore may have been operative, is refuted by the field observations 
showing that the fault masses were fully emplaced before deposition of the breccia. 
Deposition occurred on a tectonically denuded surface. Also, there is no field 
evidence to date to support the suggestions that movement on the South Fork fault 
occurred along planes dominated by gypsum or anhydrite.—J.J.H. 


6411 Pilkey, Orrin H.; Schnitker, Detmar; Pevear, D. R. Oolites on the Georgia 


continental shelf edge: Jour. Sed. Petrology, v. 36, no. 2, p. 462-467, illus., 1966. 


Aragonitic oolites (ooids) are present as a minor constituent of Georgia outer 
continental shelf and upper slope sediments. They are found at depths between 
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about 35 and 150 m and are most abundant in a north-south band at the continental 
shelf break. Oolites make up at a maximum, about 14 percent of the total sediment. 
Associated shallow water foraminifera and a C-14 date of 26,000 yr B.P. indicate 
the origin of these oolites at a time of lowered Pleistocene sea level.— Authors’ 
abstract 


6538 Piper, Arthur M. Atomic tools in developing water: Ground Water, v. 4, no. 


2, p. 13-15, 1966. 


In nuclear explosion of carbonate rocks more is vaporized and less melted than 
in silicate rocks: for a | kiloton detonation the standard cavity radius is 45 feet, 
the volume 380,000 cu feet. The rubble filled chimney of collapse creates a highly 
permeable storage space for ground-water management, or for disposal of waste 
fluids. It might be placed and sized to under-drain a perched water body into 
the regional aquifer, discharge confined water upward into a shallower aquifer, or 
breach partitions of a compartmented aquifer. The subsidence craters formed at 
land surface in fragmented material such as alluvium may facilitate artificial 
recharge, or a series of them may form a canal. Explosions at less than 400 feet 
in depth develop a throw out crater of greatest volume when detonation is at a 
scaled depth of 150 feet. Legal obstacles are briefly outlined. G.D.C. 


Pitschi, Arthur T. See Cohen, Perry. 6114 


Plafker, George. See Case, J. E. 6498 


6342 Pollard, Melvin. On the early history of the Earth—-Discussion [of paper by W. 


L. Donn and others, 1965]: Geol. Soc. America Bull., v. 77, no. 5, p. 557-560, 
1966. 


The hypothesis by Donn and others (ibid., v. 76, p. 287-306) on origin of the 
continents is not tenable as it violates statistics on asteroidal impact on the Earth 
and Moon and would not explain continental asymmetry. Other points dealing 
with rate of heating of primeval Earth, melting temperatures, possible stratification 
and initial inhomogeneity are discussed. —J.J.H 


6420 Pope, A. J.; Stearn, J. L.; Whitten, C. A. Surveys for crustal movement along 


the Hayward fault: Seismol. Soc. America Bull., v. 56, no. 2, p. 317-323, illus., 
table, 1966. 


Several networks of closely spaced points have been established along the Hayward 
fault for the purpose of monitoring slippage. The results of 1951, 1957, and 1963 
surveys of a larger network covering the San Francisco Bay Area are shown 
graphically. Shear data as calculated from the 1951 and 1957 surveys are tabulated 
for each triangle of the net. The results obtained from the survey data indicate 
a larger movement during the 1951-1957 period.— Authors’ abstract 


6092 Porsch, Herman W., Jr. Biometry of Enallaster texanus (a Cretaceous echinoid) 


{abs.]: Houston Geol. Soc. Bull., v. 8, no. 8, p. 17, 1966. 


Potter, Paul Edwin. See  Pettijohn, Francis J. 6505 


6104 Presant, E. W.; Tupper, W. M. The distribution and nature of arsenic in the 





soils of the Bathurst, New Brunswick, district: Econ. Geology, v. 61, no. 4, p. 
760-767, tables, 1966. 


Over unmineralized bedrock. the B; soil horizon has the highest mean (22 ppm) 
and widest range (0-70 ppm) of arsenic values. ‘‘The arsenic contents of the B 
and C horizons (up to 3500 ppm As above sulfide deposits) give a more reliable 
measure of nearby sulfide mineralization than those of the As horizons.’ Beudantite 
was identified in coatings on soil grains in the upper B horizons. Much of the 
arsenic is apparently associated with iron oxides, probably in an absorbed form. 
W.S.W. 


Prochaska, Eugene J. See Masten, Douglas E. 6502 
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6341 Prych, Edmund A.; Hubbell, D. W. A sampler for coring sediments in rivers 
and estuaries: Geol. Soc. America Bull., v. 77, no. 5, p. 549-555, illus., 1966. 


A sampler weighing 150 kg collects cores that are 180 cm long and 4.75 cm in 
diameter. Penetration is achieved through the combined application of vibration, 
suction, and axial force.-A.G. 


6263 Puffett, Willard P. Occurrences of base metals south of Dead River, Negaunee 
quadrangle, Marquette County, Michigan [abs.], in Inst. Lake Superior Geology, 
12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 18, 1966. 


6235 Pye, E. G. Geology and mineral deposits of the Manitouwadge Lake area, in 
Inst. Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan 
Technol. Univ., 15 p., paged separately, illus., reprinted 1966; originally published 
1957. ; 


All rocks in the area are Precambrian and consist of metamorphosed volcanic rocks, 
present as hornblende schists: four varieties of sedimentary gneisses: lenticular bodies 
of metagabbro; granite and pegmatite: and diabase dikes. After the major folding, 
the area suffered at least three periods of movement, resulting in strike, transverse, 
and diagonal faults. All important mineral deposits discovered are sulfide 
replacement. Major and minor structural controls are discussed in detail, and the 
Geco ore body is described. -E.S.L. 


Quinlivan, W.D. See Carr, W. J. 6285 


6405 Quinn, James Harrison. Genus Reticuloceras in America: Oklahoma Geology 
Notes, v. 26, no. 1, p. 13-20, illus., 1966. 


The first goniatite assemblage collected from the Cane Hill Member of the Hale 
Formation in Arkansas was recovered from a block of calcareous conglomerate, 
probably in place. Certain of these compare closely with specimens of Reticuloceras, 
an important zone fossil in England, but not convincingly. In a more recent visit 
to the site a fragment of conch of an unmistakable “told age’ paratype was 
discovered in a remnant of the original block. Referred to a new taxon named 
for the student discoverer of the first locality, this Reticuloceras wainwrighti is 
described and illustrated. —G.D.C. 








6365 Radbruch, Dorothy H.; Lennert, Ben J. Damage to culvert under Memorial 
Stadium, University of California, Berkeley: Seismol. Soc. America Bull., v. 56, 
no. 2, p. 295-304, illus., 1966. 


Right-lateral slippage on a fault plane or sheared band in the Hayward fault zone 
has seriously damaged a cast-in- place concrete box culvert under the Memorial 
Stadium in Berkeley, Calif.; details are described. Movement along the fault is 
estimated at 0.1 inch per year since the culvert was built in 1923.—D.B.V. 


6247 Raff, Arthur D. Boundaries of an area of very long magnetic anomalies in the 
northeast Pacific: Jour. Geophys. Research, v. 71, no. 10, p. 2631-2636, illus., 1966. 


Recent data from the northeast Pacific indicate the boundaries of a previously 
discovered area of very long north south oriented magnetic anomalies. On the east 
and north the area is bounded by the continental shelf. Westward the pattern 
extends nearly halfway across the Pacific, and to the south it continues to the area 
of the Molokai fracture zone, where the anomalies appear to be destroyed by crustal 
breakup. A left- lateral strike slip of 800 km for the Molokai fracture is indicated. 
D.B.V. 


6089 Rainwater, E. H. Kenneth H. Clough (1903-1966): Houston Geol. Soc. Bull., 
v. 8, no. 7, p. 26, portrait, 1966. 


6196 Randall, Allan D.; Thomas, Mendall P.; Thomas, Chester E., Jr.; Baker, John A. 
Water resources inventory of Connecticut—-Pt. 1, Quinebaug River basin: 
Connecticut Water Resources Bull. 8, 102 p., illus., tables, 1966. 
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Ground water can be obtained from wells anywhere inthe Quinebaug River basin, 
but amount at any point depends upon aquifers present. Till and bedrock are 
widespread in extent but can provide only small to moderate water supplies. 
Stratified drift, the only aquifer generally capable of yielding 100 gpm or more to 
individual wells, occurs chiefly in lowlands, covers about 25 percent of the basin, 
and overlies till and bedrock except in a few narrow bedrock valleys where it occurs 
beneath till. The amount of ground water potentially available depends on the 
amount of water that infiltrates to the water table. Recharge in areas of stratified 
drift is more than twice that in areas of till; it exceeds 17 inches in 7 out of 10 
years in most parts of the basin. Chemical quality of water is generally good to 
excellent.—from Authors’ summary 


6146 Rapp, G. R., Jr.; Wallace, D. T. Guide to mineral collecting in Minnesota: 


Minnesota Geol. Survey Educ. Ser. 2, 42 p., illus., table, 1966. 


This guide is intended for the general public, particularly beginners or individuals 
who are renewing an early interest in rocks. Some common minerals of Minnesota 
are briefly described, and a table for their determination is given. A few of the 
various interests and specializations of collectors are mentioned, and general types 
of outcrops for collecting. A geologic sketch map is included with the suggestion 
that it be colored, to make it more useful and meaningful.—G.D.C. 


6325 Raup, Hugh M. The structure and development of turf hummocks in the Mesters 


Vig district, Northeast Greenland: Medd. om Grgnland, v. 166, no. 3, 112 p., illus., 
1965. 


In turf hummocks in the Mesters Vig district, mosses form a substratum for several 
species of vascular plants. Growing hummocks are found only on sites supplied 
with flowing surface water most of the summer; on drier sites they are in some 
stage of disintegration. Most of those in the district appear to have been initiated 
by irregular surfaces in the mats of aquatic mosses. A specific case of hummock 
development and deterioration is described in detail. A transect is analyzed, showing 
all stages, with accompanying changes in water supply. Variations in growth layers 
of the willows indicate some of the major events in the sequence. Deteriorating 
hummocks, and willow forms, suggest that many slopes have been subjected to recent 
desiccation due to reduction of snow drifts.—E.S.L. 


Rebello, Dennis P. Petrology of the Amberg Precambrian crystalline complex, 
northeastern Wisconsin [abs.], in Inst. Lake Superior Geology, IIth Ann., 1965: 
St. Paul, Minn., Univ. Minnesota, p. 28, 1965S. 


Redmond, John L. French Meadows— The geomorphic expression of an Eocene 
river channel: California Div. Mines and Geology Mineral Inf. Service, v. 19, no. 
1, p. 3-4, illus., 1966. - 


In this Sierran valley in Placer County, Calif., on the Middle Fork of American 
River, valley widening has occurred along a buried Eocene river channel which 
crosses the modern Middle Fork near the dam, and again down stream at a point 
actually 1,930 feet above the present Middle Fork. The Focene river flowed through 
igneous and metamorphic rocks, its valieys were filled with volcanic material and 
gravel until obliterated in Pliocene time by andesitic lavas and tuffs. Since then, 
faulting, uplift, and westward tilting produced new stream systems that have eroded 
through the volcanics and into the underlying bedrock. Pleistocene glaciation 
modified these valleys above 4,050 feet. Middle Fork is one of the new streams 
which eroded into but not through the buried channel deposits at French Meadows. 
Rhyolitic deposits are exposed on both sides above the dam.—-G.D.C. 


Reed, J. E.; Deutsch, Morris; Wiitala, S. W. Induced recharge of an artesian 
glacial-drift aquifer at Kalamazoo, Michigan: U.S. Geol. Survey Water-Supply 
Paper 1594-D, p. DI Dé2, illus., tables, geol. map, 1966. 


Field experiments were conducted on production wells at Kalamazoo at the site 
of induced-recharge facilities. Wells penetrate about 160 feet of glacial drift, which 
includes a lower aquifer, an intervening confining layer, and an upper aquifer. Four 
aquifer tests show that transmissibility of upper and lower aquifers ranges from 
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50,000. 100,000 gpd per ft and indicate nearly 200 gpm leaks through the intervening 
aquiclude under nonpumping conditions. Object of three recharge tests was to 
observe effects of induced recharge by varying conditions in the recharge channel. 
Principal effect of induced recharge on the aquifers was to reduce amount and rate 
of drawdown. Where water levels and artesian pressures can be maintained at high 
stages, the result is lower pumping costs and increased rates of withdrawal during 
periods of peak demand.—-from Authors’ abstract 


Renaud, Andre. See O0cschger, H. 6162 
Repenning,C. A. See Walker, G. W. 6051 
Richardson, E.V. See Guy, H. P. 6543 


6174 Rickard, Lawrence V. Upper Silurian Cayugan Series, Niagara Frontier, New 
York, in Geology of western New York-New York State Geol. Assoc., 38th Ann. 
Mtg., Buffalo, 1966, Guidebook: New York, City Coll. City Univ. New York Dept. 
Geology, p. 24-31, 1966. 


The Cayuga Series in this area contains five formations (top to bottom—Akron 
Dolomite, Bertie Formation, Camillus Shale, Syracuse Formation, Vernon Shale), 
and is 400-700 feet thick. Less than 100 feet are exposed at the surface, and much 
of the information given was obtained from well logs. The lower three formations 
form the Salina Group and contain beds of salt and anhydrite. The O-atka beds, 
formerly in the Bertie Formation, are included in the Camillus Shale.—-E.S.L. 


Riecker, Rovert E. See Towle, Laird C. 6244 
Riley, H. L. See Shotts, Reynold Q. 6402 
Rimsaite, J. Y. H. See Wanless, R. K. 6453 
Robb, William A. See Smith, John Ward. 6211 
Robbins, S.L. See Case, J. E. 6498 


6426 Roberts, Albert E. Geology and coal resources of the Livingston coal field, 
Gallatin and Park Counties, Montana: U.S. Geol. Survey Prof. Paper 526-A, p. 
A1l-A56, illus., tables, 1966. 


Oldest rocks in the area are Precambrian gneiss, granite, and schist exposed in cores 
of Canyon Mountain and Sourdough Creek anticlines and in uplifted blocks of 
Beartooth and Bridger Ranges. Overlying sedimentary rocks range in age from 
Middle Cambrian to Tertiary and are more than 20,600 feet thick. Predominant 
structural features are three major en echelon folds. Coal beds generally dip about 
40°-50° and are overturned in several localities. Commercial coal beds are in Eagle 
Sandstone (Late Cretaceous), mostly in two well-defined zones persistent throughout 
the field. Coals are high-volatile A, B, and C bituminous in rank, and some are 
of coking quality. Reserves, estimated to total more than 300 million short tons, 
are in beds 14 in or more thick and within 3,000 feet of the surface.—from Author's 
abstract 


6237 Robertson, James A. The relationship of mineralization to the Precambrian 
stratigraphy, Blind River area, Ontario, in Inst. Lake Superior Geology, 12th Ann., 
1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., 17 p., illus., 1966. 


The Archean complex of Keewatin greenstones intruded by Algoman granitic rocks 
was eroded to a peneplain upon which the lower Huronian formations were 
deposited. Thickness and facies changes indicate a northwesterly source, northerly 
overlap, and shallow-water deposition. These are unconformably overlain by the 
Middle Huronian Gowganda and Lorrain Formations: three phases of post 
Huronian igneous activity are recognized. Copper mineralization is associated with 
Nipissing diabase dikes and sills. Uranium ores, in basal conglomerates of the Lower 
Mississagi Formation, are generally considered to be modified placer deposits. 
E:S:L. 
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Robson, Geoffrey R. See Stacey, Frank D. 6489 


Roche, Joseph M. See _ Becraft, George E. 6308 


Rodgers, John. See Brokaw, Arnold L. 6427 


6288 Rohrer, Willis L. Geologic map of the Kisinger Lakes quadrangle, Fremont 


wn 
Nm 


County, Wyoming: U.S. Geol. Survey Geol. Quad. Map GQ-527, scale 1:24,000, 
section, text, 1966. 


No known fuel or metallic mineral deposit of economic value are in the Kisinger 
Lakes quadrangle. Materials for road construction include basalt boulders, quartzite 
gravel, and limestone. Oldest glacial deposits are tills of pre-Bull Lake age occurring 
between 9,700 and 10,150 feet altitude on the divide and on spurs. Deposits 
attributed to Bull Lake Glaciation occur from near river level to about 600 feet 
above Wind River. Moraines of the Pinedale Glaciation are along Wind River 
and Brooks Lake Creek.—M.C.M. 


Rona, Elizabeth; Akers, L. K.; Noakes, John E.; Supernaw, Irwin. Geochronology 
of the Gulf of Mexico, Pt. 1, in Progress in oceanography, V. 3: London and 
New York, Pergamon Press, p. 289-295, illus., table, 1965. 


For the investigation of Pleistocene sediments of the Gulf of Mexico, a modification 
of the Pa-231/Th~-230 dating method is proposed which consists of determination 
of Po-215 by alpha spectrometry. This is feasible if all Th-230 and Pa 231 in 
the sediments is derived from uranium dissolved in sea water, or if additional land 
derived Th-230 and Pa-231 are present, provided they are in the same ratio as 
they are produced in sea water. Low Th-230/Th-232 ratios in the Gulf of Mexico 
indicate that land derived Th-232 is present in the sediments. A study is underway 
to determine Th—230, Th—232, and Pa- 231 in Mississippi River water and sediments. 
'f the Th-230/Pa-231 ratio is the same in fresh water sediment as the ratio of their 
parent isotopes or if the land contribution is determinable, this dating method may 
be valid for the Gulf of Mexico.—G.D.C. 


6046 Rondot, Jehan. Geology of La Malbaie area, Charlevoix County [also French 


edition]: Quebec Dept. Nat. Resources Prelim. Rept. 544, 18 p., table. geol. map, 
1966. 


More than half covered by thick glacial deposits, the bedrock of the area may be 
divided into four groups. Charnockitic rocks on the edge of the Laurentide mass 
form ochre-tinted hills in the western part of the area. Granitic rocks occupy large 
portions of the northeast and southeast parts, forming cliffs along Highway 16. 
Gneisses and migmatites are abundant northeast and south of La Malbaie. In the 
southern part Paleozoic detrital rocks lie beneath Trenton limestone in the La 
Malbaie-Clermont basin and along the St. Lawrence River valley. The gneiss 
bordering the charnockitic mass is complex and cut by faults, the most spectacular 
of which parallel the mass. Several indications of copper mineralization have been 
recognized, but geochemical sampling rarely exceeded twice the mode. Analyses 
of radioactive gray pegmatites show some allanite, uraninite, and monazite.—G.D.C. 


6264 Roscoe,S. M. Metallogenic study, Lake Superior-Chibougamau region [abs.], 


in Inst. Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan 
Technol. Univ., p. 19, illus., 1966. 


6109 Roseboom, Eugene H., Jr. An investigation of the system Cu-S and some natural 





copper sulfides between 25° and 700°C: Econ. Geology, v. 61, no. 4, p. 641-672, 
illus., tables, 1966. 


New X-ray and microscope data on phases in the range Cu;73; to CwS, at 
temperatures up to 700°C, cover the critical part of the system Cu-S. Phases stable 
at low temperature include digenite (to 76°C for Cui7658, 83°C for Cur s4o0S), 
djurleite (to about 93°C), and orthorhombic chalcocite (to 93°C for Cu; 9938, 103.5° 
for CuoS). Within the range Cu, 73S to CuyS, high-digenite solid solution is the 
only stable phase at 507°C (upper stability limit of covellite). Hexagonal chalcocite 
inverts to high digenite (Cu2S) at about 435°C. Natural stable assemblages agree 
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with experimental data. The lower stability limit of high digenite has qualified 
usefulness as a geothermometer.— W.S.W. 


6454 Roseveare, George H. Field tests for the common mineral elements: Arizona 


Bur. Mines Bull. 175, 43 p., table, 1966. 


This treatise is an extended and up-dated successor to Bulletin 157, Field tests for 
the common metals by G. R. Fansett. A listing is made of equipment and reagents, 
and specific directions are given for testing of each element in the important minerals 
of its occurrence. A few safety precautions are stated, and directions for operation 
of blowpipe are quoted from Butler's Handbook of blowpipe analysis. This bulletin 
will be especially useful to mineral prospectors and to non-professional mineralogists 
and “rock hounds”’.- G.D.C. 


Ross, John V. A note on histogram analysis of isotopic age data: Canadian 
Jour. Earth Sci., v. 3, no. 2, p. 259-262, illus., 1966. 


The bulk of K Ar and Rb-Sr ages published every month is from fold belts of 
the world, where attempts are made to separate events in the history of each. To 
evaluate this age data several authors have published histograms of mineral—data 
abundance against time, some interpreted to support such theories as continental 
drift, others as significant local plutonic or structural events. While methods are 
becoming more exact some controls are imperfectly understood. Histograms in a 
paper by Gabrielse and Reesor (1964) on geochronology in the Canadian Cordillera 
are cited as an example. A better method takes into account error involved in 
each measurement. Preliminary analysis of radiometric data is imperative: 
interpretation should be controlled by the geologist; and several isotopic methods 
to give concordant ages are preferred to one giving range of ages.—G.D.C. 


6224 Roy, J. L. Désaimantation thermique et analyse statistique des directions de 


sédiments Carboniféres et Permiens de l’est du Canada [with English abs.]: 
Canadian Jour. Earth Sci., v. 3, no. 2, p. 139-161, illus., tables, 1966. 


Thermal demagnetization of Pennsylvanian-Permian red bed specimens from the 
Maritime Provinces and Gaspe shows that the fossil magnetization consists of a 
large, stable component and of small, unstable components that disappear at about 
400°C. Thermal cleaning at 450°C changes mean declination and inclination by 
6° and 7° respectively and also distribution of directions about the mean. Individual 
specimen directions do not obey a Fisher's (1953) distribution, but the result is 
consistent with the hypothesis that the Earth's field can be represented by an axial 
geocentric dipole field perturbed by randomly directed magnetic components at the 
surface. Comparison with other results shows a certain divergence among 
paleomagnetic poles for North America. It is suggested that a_ partial 
demagnetization of these earlier collections might reduce the observed divergence. 
from Author's abstract 


Ruotsala, A. P.; Koons, G. J.; Nordeng, S. C. Clay minerals in glacial deposits, 
Houghton, Baraga, and Ontonogan Counties, Michigan [abs.], in Inst. Lake Superior 
Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., 
p. 20, 1966. 


Russell, Loris S. A Paleocene conglomerate in westcentral Alberta: Canadian 
Jour. Earth Sci., v. 3, no. 1, p. 127-128, 1966. 


A rock cut on the Canadian National Railways, four miles east of Everest siding, 
accessible from the Edmonton Jasper Highway, exposes massive, buff-colored 
sandstone underlain by a similar sandstone interbedded with layers of coarse 
conglomerate beneath which are about 10 feet of impure shale. The varying 
thickness of the conglomeratic beds, and the lateral change into sandstone, suggest 
a local stream channel in the Saunders series originally described by Rutherford 
(1926) Paleocene conglomerates are rare in Alberta; this occurrence provides 
evidence that elevation was sufficient for Paleocene streams to carry large fragments 
of older rocks from exposed areas in the Cordillera to what is now the eastern 
edge of the disturbed belt.—G.D.C. 
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Russell, Richard J.; Hack, John T.; Mackay, J. Ross; Meier, Mark F.; Sharp, 
Robert P.; Simonett, David S.; Vann, John H.; Walker, Harley J. Geomorphology 
and glaciology [Panel report], in Spacecraft in geographic research —Conf., Houston, 
Tex., 1965, Rept.: Natl Acad. Sci. Natl. Research Council Pub. 1353, p. 39-47, 
1966. 


Remote sensing from spacecraft will make it possible to observe larger patterns on 
Earth than can be observed by other means, and repeated passes over the same 
area will permit monitoring of changes. Photographic, infrared, and radar sensors 
will be used. Recommended projects are glacier mass budgets (mountain and 
continental), climatic problems related to fossil and active sand-dune fields, mineral 
composition of solid-earth surfaces, worldwide lineament patterns and energy fluxes 
along coastlines. Some topics of specific and more limited scope are listed.—-E.S.L. 


6084 Russell, Richard V. Basalts of Allen Ranch area, Uvalde County, Texas [abs.]: 


Houston Geol. Soc. Bull., v. 8, no. 10, p. 23, 1966. 


Russell, Robert G. See Kittleman, Laurence R. 6202 


6079 Saint John, Billy Eugene. Structural geology of Black Gap area, Brewster County, 


Texas [abs.]: Houston Geol. Soc. Bull., v. 8, no. 9, p. 23, 1966. 


Saito, Tsunemasa. Ocean drilling off the coast of eastern Florida [summ.], in 
Drilling for scientific purposes—-Internat. Upper Mantle Symposium, Ottawa, 1965, 
Rept.: Canada Geol. Survey Paper 66—13, p. 52-54, table, 1966. 


Cores recovered from 14 holes drilled on the Blake Plateau provide an excellent 
stratigraphic section from the Paleocene upward. Major unconformities observed 
were post- Oligocene landward and middle to late Eocene seaward. The borings 
and seismic profiles show the continental margin here to be a wedge-shaped 
constructional feature.—E.S.L. 


Salmon Herrera, Miguel. Historia geofisica y productiva de campo “18 de Marzo” 
en el noreste de Mexico: Asoc. Mexicana Geofisicos Explor. Bol.. v. 7, no. |, p. 
3-32, illus., tables, 1966. 


The “18th of March” field, principally a producer of gas, is in the Gulf Coastal 
Plain of Mexico in a region covered by Quaternary and recent sediments. 
Gravimetric and seismic studies conducted in the initial stages of exploration are 
described in chronological order; these surveys led to the discovery of the field as 
well as to the later detailing and interpretations which established the basis for 
development. Possibilities for increased production from the field are examined 
on the basis of geologic and geophysical data on the subsurface of this and 
neighboring areas.—Author’s Spanish abstract, V.S.N. 


Salsbury, Melford H. See Meeves, Henry C. 6332 


Sandberg, G. W. Ground water resources of selected basins in southwestern Utah: 
Utah State Engineer Tech. Pub. 13, 43 p., illus., tables, 1966. 


The 3,600 sq mi area of this investigation includes the five developed basins— Beaver, 
Cedar City, and Parowan Valleys. and Milford and Beryl Enterprise districts in 
Escalante Valley. Virtually all recharge to the ground water reservoir comes from 
precipitation within the drainage basin. Ground water occurs mainly in valley 
alluvial fill and moves toward the low-lying central parts of the basins and between 
the basins primarily through valley fill in four gaps in the mountains. Most ground 
water discharged is pumped from wells for irrigation; in heavily pumped areas water 
levels declined during the period 1950-62. Ground water is fresh and suitable for 
most uses; in some areas it is slightly to moderately saline. Intensive ground-water 
development has occurred in only about one fourth of the area of the valley floors. 
from Author's abstract 


Sandberg, Philip. The modern ostracods Cyprideis bensoni, n. sp., Gulf of Mexico, 
and C. castus, Baja California: Jour. Paleontology, v. 40, no. 2, p. 447-449, illus., 
1966. 
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Specimens assigned to Cyprideis castus Benson by Sandberg (1964, p. 102-111) are 
herein removed from that species and placed in Cyprideis bensoni n. sp. The new 
species is described and illustrated.— J.F.M. 


Sanford, B. V. See Koepke, W. E. 6132 


6187 Sanger, Frederick J. Computations on frost in the ground: New England Water 
Works Assoc. Jour., v. 80, no. 1, p. 47-67, illus., tables, 1966. 


The depth at which water pipes must be laid depends upon the depth of frost 
penetration, which is determined by surface temperature (and its duration), surface 
and soil conditions, which are tremendously variable factors. These are compared 
at different latitudes, inland and seaward, snow cover or vegetation, compaction, 
permeability, and size fractions of the ground materials, and illustrated by graph 
curves and tables.—-G.D.C. ; 


Santoro,R. P. See Segal, D. J. 6161 


6286 Santos, Elmer S. Geologic map of the San Mateo quadrangle, McKinley and 
Valencia Counties, New Mexico: U.S. Geol. Survey Geol. Quad. Map GQ-517, 
scale 1:24,000, 1966. 


Sass, J.H. See Beck, A. E. 6186 
Saull, V. A. See Chagnon, Jean-Yves. 6165 
Saunders, Robert H. See Burand, Willow M. 6191 


6381 Saunders, W. Bruce. New goniatite ammonoid from the Late Mississippian of 
Arkansas: Oklahoma Geology Notes, v. 26, no. 2, p. 43-48, illus., 1966. 


Chesterian strata in northern Arkansas have provided specimens of an ammonoid 
which appears to represent a new genus of the goniatite family Girtyoceratidae. 
Peytonoceras, here described as a new genus, is from the “Peyton Creek beds” 
(uppermost Mississippian) south of Leslie in Van Buren County. It is placed in 
the subfamily Girtyoceratinae because of its stratigraphic position and faunal 
association, as well as its close morphologic affinity to Eumorphoceras which is 
abundant in Upper Mississippian rocks in the Leslie area.—-G.D.C. 


6422 Savage, J.C. Radiation from a realistic model of faulting: Seismol. Soc. America 
Bull., v. 56, no. 2, p. 577-592, illus., 1966. 


The Knopoff-deHoop representation theorem has been used to calculate the form 
of the body waves radiated from an elliptical fault. Rupture is assumed to initiate 
at one focus of the ellipse and spread out radially on the fault plane. The theory 
is used to estimate the fault dimensions associated with six deep-focus earthquakes: 
the dimensions of the focal sphere are about twice those found by Kasahara (1963). 
The difference between the phase spectrums of shallow and deep-focus earthquake 
radiation suggests that shallow earthquakes are associated with elongated, and deep 
earthquakes with circular, fault surfaces.._D.B.V. 


Schaller, Waldemar T. See Foster, Margaret D. 6366 
Scharon, LeRoy. See Hsu, I-Chi. 6245 


6482 Schmidt, Ruth A. M.; Sellmann, Paul V. Mummified Pleistocene ostracods in 
Alaska: Science, v. 153, no. 3732, p. 167-168, illus., 1966. 


Mummified soft parts of ostracod specimens were recovered from perennially frozen 
beach and lagoon sediments from the Gubik Formation near Point Barrow, Alaska. 
Positive dating of the sediments is not yet completed, but on basis of stratigraphic 
position and radiocarbon dates from other sections in the area, it is reasonable to 
assume an age at least older than 38.000 yr and probably no older than mid 
Pleistocene.—R.M.L. 
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6429 Schnable, Jon E. The evolution and development of part of the northwest Florida 
coast: Florida State Univ. Sedimentol. Research Lab. Contr. 12, 231 p., illus., tables, 
1966. 


In the subsurface of the Apalachicola delta areas Pleistocene and Recent sediments, 
deposited on an uneven Miocene surface, thicken to the southwest. The thickest 
Pleistocene section, west of the river mouth, consists of two clastic sequences, each 
grading upwards from coarse to fine and representing probable Sangamon and mid 
Wisconsin sea transgressions. The thickest Recent section fills the latest incised 
valley of the Apalachicola River with deltaic, pro-deltaic and bay sediments. Bays, 
barrier islands, and spits are the only other areas of significant Recent sedimentation, 
except one offshore basin southwest of the present river mouth and major barrier 
istands. Radiocarbon dates added to sedimentary and geomorphic evidence suggest 
a slightly higher than present sea level stand 24,000 to 40,000 yr ago; and a level 
10 to 15 feet below present 4,000-4,500 yr ago.. _G.D.C. 


6029 Schneider, William P. Deep hole scientific instruments and measurements for 





Project Mohole, in Drilling for scientific purposes—-Internat. Upper Mantle 
Symposium, Ottawa, 1965, Rept.: Canada Geol. Survey Paper 66-13, p. 94-107, 
illus., table, 1966. 


A comprehensive instrumentation program has been developed, not only to measure 
in-situ properties of the Earth, but to assist in the drilling, and operation of the 
drilling platform. Topics discussed include the in-situ measurement program, 
pressure and temperature conditions expected in the borehole, instrument handling 
equipment, borehole re-entry system, and instrumentation of the turbo-—drill. The 
newly developed sidewall coring tool is described, and measurement of other 
parameters discussed.— E.S.L. 


Schnitker, Detmar. See Pilkey, Orrin H. 6411 


Schreiber, Edward; Anderson, Orson L. Temperature dependence of the velocity 
derivatives of periclase: Jour. Geophys. Research, v. 71, no. 12, p. 3007-3012, illus., 
tables, 1966. 


The temperature dependence of the sound velocity in polycrystalline MgO has been 
determined from +80 to -80° at atmospheric pressure and to 2 kb at ~78.5°C. 
These results are compared with previous measurements to 4 kb at 34.6°C. From 
these measurements the critical temperature gradient (6T/6P), for MgO _ was 
determined. Because (6T/6P), was found to be greater than P waves than for § 
waves in MgQ, and both are small compared with previously reported values of 
(6T/6P), for the Earth, it is possible to explain the marked presence of a low velocity 
zone for S waves and the absence of a low velocity zone for P waves in a 
homogeneous Earth. — Authors’ abstract 


Schulz, Rudolf. See Lomnitz, Cinna. 6356 
Schumann, H.H. See Kam, William. 6180 


Schumm, S. A.; Chorley, R. J. Talus weathering and scarp recession in the 
Colorado Plateaus [with French and German abs.}:  Zeitschr. Geomorphologie, new 
ser., v. 10, no. 1, p. 11-36, illus., tables, 1966. 


In the Colorado Plateaus little is known of rate and mechanics of scarp retreat. 
High cliffs with striking lack of talus might suggest stability of landscape, while 
recent alluvial deposits and sediment transport rate of the Colorado River suggest 
rapid erosion. Eyewitness accounts of active scarp retreat are cited: rock formations 
and physical properties of some sandstones are described. Scarcity of talus is 
explained by rapid disintegration of rock falls, dependent upon rock resistance as 
controlled by cementation and porosity, orientation and spacing of joints and 
bedding planes, direction of dip, and proportion of caprock in scarp face. Wetting 
experiments demonstrated absorptive capacity of rocks, upon which freeze-thaw 
action was effective. Weathering ratios of scarps in the Colorado Plateaus are less 
than or equal to unity...G.D.C. 
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6339 Schwarez, H. P. Chemical and mineralogic variations in an arkosic quartzite 
during progressive regional metamorphism: Geol. Soc. America Bull., v. 77, no. 
5, p. 509-531, illus., tables, 1966. 


Seven samples of biotite bearing arkosic quartzite were collected along a traverse 
normal to isograds in regionally metamorphosed sedimentary rocks in the Peninsular 
Ranges, California. X-ray fluorescence, rapid chemical, and emission 
spectrographic analyses show, going from lower to upper hornblende-hornfels facies, 
no change in bulk composition of the total rock except for decrease in Fe2.O,/FeO 
ratio, a slight increase in MnO, TiO., Sr, Co, La, and Y, and possible decrease 
in V. These and changes in individual minerals — biotite, ilmenite, plagioclase, and 
K -feldspar suggest that temperature everywhere in the sequence exceeded 550°C 
at the time of the last equilibrium.-—J.P.A. 


6444 Schwartz, George M. A study on the hydrology of potholes in Minnesota [abs.], 
in Inst. Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., Univ. Minnesota, 
p. 29, 1965. 


6345 Scofield, Lloyd M. Memorial to Hugh Marine Roberts (1885-1965): Geol. Soc. 
America Bull., v. 77, no. 5, p. P67- P71, portrait, 1966. 


6048 Scott, J.S. (compiler). Groundwater probability in surficial deposits, Rosetown, 
west of third meridian, Saskatchewan: Canada Geol. Survey Map 1158A, scale 
1:253,440, text, 1966. 


Aquifers in the Rosetown area are Pleistocene and Recent tll, sand, gravel, silt, 
and clay. Surficial deposits have been grouped into units of similar hydrogeological 
properties; diagrammatic sections show the succession of formations along the 
boundaries of the map. Map 1159A in the same series will show aquifers in 
bedrock. —M.C.M. 


Scott, T. R. See Mumme, W. G. 6530 


a 


5553 Sears, Mary. (editor). Progress in oceanography, V. 3 (dedicated to Professor 
Hans Pettersson): London and New York, Pergamon Press, 407 p., illus., 1965. 


Volume 3, dedicated to Professor Hans Pettersson in honour of his 75th birthday, 
contains articles written by his friends and colleagues throughout the world. 
Professor Pettersson has made an outstanding contribution to the advancement of 
knowledge in oceanography: a compilation of his bibliography is included. Thirteen 
of the papers are individually cited.—_G.D.C. 


6161 Segal, D. J.; Santoro, R. P.; Newnham, R. E. Neutron-diffraction study of 
Bi;Si;0,. [with German abs.]: Zeitschr. Kristallographie, v. 123, no. 1, p. 73-76. 
illus., table, 1966. 


Oxygen and silicon positions in the mineral eulytite have been determined by 
neutron diffraction analysis. The refined structure corresponds to one of the two 
models proposed by Menzer, in which irregularly coordinated bismuth ions link 
discrete SiO, tetrahedra. Authors’ abstract 


6227 Segerstrom, Kenneth. Results of detailed geochemical prospecting in the west 
central part of the Negaunee quadrangle, Michigan [abs.], in Inst. Lake Superior 
Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technoi. Univ., p. 
22, 1966. 


6445 Segerstrom, Kenneth. Preliminary results of geochemical prospecting north of the 
Marquette Iron Range, Michigan [abs.]. in Inst. Lake Superior Geology, 11th Ann.., 
1965: St. Paul, Minn., Univ. Minnesota, p. 30, 1965. 

Sellmann, Paul V. See Schmidt, Ruth A. M. 6482 


6503 Shaffer, F. Butler. Availability and use of water in Nebraska: Nebraska Water 
Survey Paper 19, 33 p., illus., tables, 1966 
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The large total supply of good quality ground water in Nebraska is not uniformly 
distributed nor has the extent of its development been proportional to its areal 
distribution. Water available for use occurs as soil moisture, surface water, and 
ground water, but the ultimate source of supply is precipitation on areas that drain 
into Nebraska and on Nebraska itself, particularly the latter. More than half of 
the State is underlain by aquifers capable of yielding more than 300 gpm to wells: 
yields from 1,500-2,500 gpm are or can be obtained in many areas. In some places 
little or no ground water is available. Despite heavy withdrawals of ground water, 
the quantity now stored is as large or even larger than before development of the 
resource began. Most ground water is of calcium bicarbonate type and is very 
hard.—M.C.M. 


Shannon, Spencer S., Jr. See Meeves, Henry C. 6332 


Sharp, Robert P. See Russell, Richard J. 6058 


6556 Shaw, D. M.; Bugry, R. A review of boron sedimentary geochemistry in relation 


to new analyses of some North America shales: Canadian Jour. Earth Sci., v. 3, 
no. |, p. 49-63, illus., tables, 1966. 


Boron analyses have been made for 168 North American shales, ranging in age 
from Proterozoic to Cretaceous: analyses for CO, permitted corrections to a 
carbonate-free basis. The B values mostly agree with the inferred salinities of the 
environments of deposition, based on geological evidence; anomalously low values 
in the Devonian Littleton formation may be correlated with loss of B to regional 
quartz-tourmaline veins. The data do not permit drawing any inference regarding 
secular variations in oceanic B content. A review of recent work on B sedimentary 
geochemistry indicates the need for analyses of real, rather than hypothetical, 
mineral phases.—/from Authors’ abstract 


Shawe, Fred R. Geologic map of the Dot quadrangle, Kentucky-Tennessee: 
U.S. Geol. Survey Geol. Quad. Map GQ-568, scale 1:24,000, section, text, 1966. 


Limestone from the St. Louis Limestone and small amounts of gravel from stream 
beds are the only resources of the Dot quadrangle.—M.C.M. 


Shawe, Fred R. Geologic map of the Adairville quadrangle, Kentucky-Tennessee: 
U.S. Geol. Survey Geol. Quad. Map GQ-569, scale 1:24,000, section, text, 1966. 


Sheffey, Nola B. See Zubovic, Peter. 6350 
Shell, H.R. See Clifton, R. A., Jr. 6372 


Shepard, Francis P. Importance of submarine valleys in funneling sediments to 
the deep sea, in Progress in oceanography, V. 3: London and New York, Pergamon 
Press, p. 321-332, illus., 1965. 


Submarine canyons are of great importance to sedimentation, and possibly most 
of the coarse sediment moves along their axes to build up the thick sediment masses 
found along the base of the continental slopes and in basins of intermediate depth 
like those off southern California. Many submarine valleys penetrate the continental 
shelves, having heads right next to coasts, where sediments drifting along shore or 
directly from streams build up rapidly into unstable masses subject to slump, sand 
flows, and turbidity currents. Virtually all cores in canyon floors contain sand, 
and broad fans beyond them include many sand layers, even where very low angles 
of slope exist. These are rare in basins beyond slopes that lack canyons. There 
is ample evidence of similar paleo canyons in the stratigraphic column.—G.D.C. 


Sherman, G. Donald. See Uehara, Gore. 6189 
Shopland, Robert C. Shallow strain seismograph installation at the Wichita 


Mountains Seismological Observatory: Seismol. Soc. America Bull., v. 56, no. 2, 
p. 337-360, illus., tables, 1966. 
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In an experimental shallow strain seismograph installed at the Wichita observatory 
in June 1963, short- and long-period pendulums are operated in combination with 
strain seismometers to study the improvement in discrimination of wave types and 
in signal-to-noise ratio for P waves. The characteristics of strain and pendulum 
seismograph combinations and factors affecting depth of excavations are discussed: 
the site, strain seismometer, layout of the installation, principles of operation, and 
calibration are described; environmental effects are evaluated: and initial data are 
presented.__D.B.V. 


6402 Shotts, Reynold Q.; Riley, H. L. Coal resources of the Fabius Flat Rock area, 
Jackson County, Alabama: U.S. Bur. Mines Inf. Circ. 8295, 36 p., illus., tables, 
1966. 


Coal resources are in a bed ranging in thickness from a few inches to six feet and 
averaging about 28 inches. Forty million tons out of total reserves in all categories 
of about 73 million tons are under less than 60 feet of overburden.—_A.P.B 


6346 Shrock, Robert R. Memorial to Hervey Woodburn Shimer (1872-1965): Geol. 
Soc. America Bull., v. 77, no. 5, p. P73- P79, portrait, 1966. 


6300 Shulmann Chaim. Stratigraphic analysis of the Cherokee Group in adjacent 
portions of Lincoln, Logan, and Oklahoma Counties, Oklahoma: Shale Shaker, 
v. 16, no. 6, p. 126-140, illus., 1966. 


From this subsurface study of an area structurally located between the Nemaha 
Ridge and Ozark Uplift, it is concluded that the Cherokee Group is the oldest 
Pennsylvanian strata in the area and lies on the weathered Mississippian surface 
eroded by dendritic drainage. Alternating lithologic units show onlap to the west 
by an invading sea from the east, shoreline trends generally north-south, thickness 
variation from 275 feet in the west to 625 feet along the eastern boundary, with 
lenticular sandstone bodies in a variety of shales. The sandstone channels, 

superimposed over Mississippian drainage courses, produce most of the oil and gas; 
the pools are primarily stratigraphic traps with structural control on one side only. 
The Mount Vernon pools occur in restricted portions of a lower Skinner sandstone 
delta; two adjacent prospects are suggested. -G.D.C. 


6027 Sides, J. D. The selection of the Mohole drill site, in Drilling for scientific 
purposes- Internat. Upper Mantle Symposium, Ottawa, 1965, Rept.: Canada Geol. 
Survey Paper 66-13, p. 151 160, illus., 1966. 


A site at which it is ptanned to perform the drilling of the Mohole, to penetrate 
through the crust of the Earth into the mantle, has been tentatively selected on 
the Hawaiian Arch. The selection followed the determination of the relevant 
scientific and technologic criteria. Geophysical investigations were undertaken 
especially to determine the total depth to mantle at three areas: the Puerto Rico 
Outer Ridge, the Barracuda Fault area, and the Hawaiian Arch. —Author’s abstract 


Sides, J.D. See Hess, H. H. 6031 
Siever, Raymond. See  Pettijohn, Francis J. 6505 
6070 Simmons, Gene. Crustal drilling in the United States, in Drilling for scientific 

purposes--Internat. Upper Mantle Symposium, Ottawa, 1965, Rept.: Canada Geol. 
Survey Paper 66-13, p. 42-51, illus., 1966. 
There are significant problems that can be solved only by scientific drilling. 
Considerable data of non-economic value are available from about 200 million feet 
of hole drilled each year by the oil industry and several more million by the mining 
industry. Current crustal drilling projects under way in Hawaii, off the coast of 
Florida, and in Arkansas, are mentioned, and future projects are suggested.—E.S.L. 


Simonett, David S. See Russell, Richard J. 6058 


Simons, D.B. See Guy, H. P. 6543 
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6470 Simpson, Dale R. Geology of the central part of the Ramona pegmatite district, 
San Diego County, California, in Short contributions to California geology: 
California Div. Mines and Geology Spec. Rept. 86, p. 3-23, illus., tables, geol. maps, 
1965. 


The pegmatites occur as stringers or dikes in tonalites of the Cretaceous southern 
California batholith. They strike northwest, dip about 45° southwest, and appear 
to have been emplaced along a set of joints; some transect the contact between 
plutons of different composition. Most of the dikes are fine- to medium grained 
perthite and quartz with scattered tourmaline and garnet, but some have a basal 
zone of aplite with garnet-tourmaline rich layers. The uppermost zone is graphic 
granite. Pockets lined with crystals occur in the zoned pegmatites. Corroded and 
secondarily mineralized rocks are present. The Ramona pegmatites appear to have 
been injected as a liquid and crystallized in place. The Little Three and Spessartite 
gem mines are described.—E.S.L. 


6047 Sims, Paul K.; Morey, G. B. Geologic sketch of the Tower Soudan State Park: 


Minnesota Geol. Survey Educ. Ser. 3, 28 p., illus., 1966. 


The central feature of this park, in the Lake Vermilion area, is the Soudan Iron 
Mine which was operated from 1882 until 1962. The iron ore bodies and their 
enclosing iron-formation in the Ely Greenstone are briefly described, including 
sketches of the volcanic and structural history of region, the Precambrian 
stratigraphic succession, subsequent deformation and erosion, and Pleistocene 
glaciation.—G.D.C. 


6102 Sinclair, A. J.; Walcott, R. I. The significance of Th/U ratios calculated from 


west-central New Mexico multi-stage lead data: Earth and Planetary Sci. Letters, 
v. 1, no. 1, p. 38-41, illus., 1966. 


Th/U ratios calculated from analyses of multi-stage leads from west-central New 
Mexico suggest that hydrothermal solutions passing through Precambrian basement 
rock selectively extracted lead with a higher Pb-208/Pb-206 ratio than existed in 
the basement rocks. Contour maps of Th/U ratios seem important in defining 
regional structural control of solution transport, locating centers of mineralization 
from which hydrothermal solutions spread, and indicating the direction of solution 
flow on a regional scale.—from Authors’ abstract 


6057 Skinner, John W.; Wilde, Garner L. Permian fusulinids from Pacific Northwest 





and Alaska: Kansas Univ. Paleont. Contr.—Paper 4, 64 p., illus., 1966. 


This paper, in 8 parts, describes old and new Permian fusilinids: 13 species from 
Humboldt County, Nev.; 7 from the Coyote Butte Limestone near Suplee, Oreg.; 
7 from the Mission Argillite in northeastern Washington; 5 from probable 
Guadalupian limestone in the Canyon Creek quarries near Granite Falls, 10 from 
limestones in the Twin Lakes and San Juan Island areas, and 4 from limestone 
of the Chilliwack Series in the Black Mtn. area of northwestern Washington; || 
from the Marble Canyon Limestone of southern British Columbia; and a new genus, 
Alaskanella, from the Lower Permian in the Alaska~- Yukon boundary area between 
Fairbanks and Dawson.—-G.D.C. 


Slaughter, Bob H. See Cheatum, E. P. 6519 
Smith,C.H. See Findlay, D. C. 6072 


Smith, John Ward; Robb, William A. Ankerite in the Green River Formation’s 
Mahogany Zone: Jour. Sed. Petrology, v. 36, no. 2, p. 486-490, 1966. 


Ankerite, a dolomite altered by isomorphous cation substitution, is the primary 
carbonate mineral in Mahogany Zone oil shales of the Green River Formation in 
Colorado and Utah. X-ray diffraction spacings determined on ten composite 
samples are shifted from those of unsubstituted dolomite to spacings very similar 
to an ankerite. Substitution of Fe++ for Mg++ in these samples was insufficient 
to account for the large shifts detected. Isomorphous substitution of Sr++ for 
Ca++, suggested as contributing to the shift in spacing, was strongly supported 
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by correlation significant to more than 99 percent between dio, spacing shift and 
the proportions of substitution of Fe++ for Mg++ and Sr++ for Ca++ in these 
samples.—from Authors’ abstract 


6545 Smith, Robert L. Terrestrial calderas, associated pyroclastic deposits, and possible 
lunar applications, Chap. 13 in The nature of the lunar surface—Internat. Astron. 
Union and Natl. Aeronautics and Space Admin. Symposium, Greenbelt, Md., 1965, 
Proc.: Baltimore, Md., Johns Hopkins Press, p. 241-257, illus., 1966. 


Three major caldera types are discussed briefly: Kilauean type, on large basaltic 
shield volcanoes, illustrated by Mauna Loa, Hawaii; Krakatoan type, formed by 
subsidence after violent pyroclastic eruption from a composite andesitic cone, 
illustrated by Oregon's Crater Lake and Mt. Mazama; and an archetypal resurgent 
cauldron, distinguished by a central complexly faulted mountain mass formed by 
uplift of the subsided caldera floor with a peripheral ring or chain of volcanic cones, 
illustrated by Valles caldera, New Mexico. Ring structures, recognized as 
subvolcanic equivalents of calderas in older volcanic terranes, often occur in groups 
related to major tectonic features of the crust. A crude estimate of Tertiary ash 
flows in the western United States suggests a minimum of 250 and a maximum 
of 2,500 calderas.—_G.D.C. 


6496 Smith, Stuart M.; Menard, H. W. The Molokai fracture zone, in Progress in 
oceanography, V. 3: London and New York, Pergamon Press, p. 333-345, illus., 
1965. 


The Molokai fracture zone lies between Molokai Island, Hawaii and Baja California. 
It is midway between, and parallel to, the Murray and Clarion zones. Offset of 
depth contours and the change of parallel ridges and troughs to en echelon structures 
at 135° W. suggest left lateral movement decreasing to the east. The continental 
extension of the Molokai zone marks the southern limit of the Continental 
Borderland physiographic province and coincides with a change of topography and 
crustal structure in the Gulf of California. The Molokai zone appears to be in 
an intermediate stage of development compared with the adjacent ones.— Authors’ 
abstract 


6198 Somanchi, S. Subsolidus phase relations in the system Ag-Sb: Canadian Jour. 
Earth Sci., v. 3, no. 2, p. 211-222, illus., tables, 1966. 


To permit a better understanding of the origin of certain silver ores and to provide 
a base for the study of more complex sulfosalt systems, phase relations were 
determined in the Ag-Sb system through the temperature range 500° to 300°C. 
The atomic silver to antimony ratio ranges from four to three. An order-disorder 
transition of the E’ phase to a third phase, reported to occur at about 440° to 
449°C, was not observed. The lattice constant versus composition curves show good 
linearity with composition; determinations of previous workers show considerable 
scatter._—_-G.D.C. 


6163 Somayajulu, B. L. K.; Goldberg, E.D. Thorium and uranium isotopes in seawater 
and sediments: Earth and Planetary Sci. Letters, v. 1, no. 3, p. 102-106, illus., 
1966. 


Thorium concentrations in three open Pacific Ocean water samples had values of 
nx10 '° grams/liter, concentrations similar to those previously measured in the 
Atlantic. Radioactive disequilibrium exists between the dissolved forms of Th—228 
and Th-232 and the dissolved, excess unsupported Th-228 apparently is introduced. 
by the input of Ra-228 from the particulate phases containing Th-232. The Th 
230/Th_ 232 ratios in seawater are similar to those taken from the surface sediments 
in the same area. Differences in the Th-230/Th-232 ratios in barite and 
Foraminifera extracted from the same levels in sediments are suggested of differences 
in the ratio between surface and deep ocean waters.— Authors’ abstract 


6033 Southard, A. R.; Miller, R. W. Parent material-clay relations in some northern 
Utah soils: Soil Sci. Soc. America Proc., v. 30, no. 1, p. 97-101, illus., tables, 
1966. 
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Studies of three soil profiles developed from sedimentary rock materials in the Cache 
National Forest show a high association between parent material, kind of clay in 
each parent material, and kind of clay in the derived soil. That derived from a 
calcareous Wasatch conglomerate contains 20 to 50 percent kaolinite; soil from 
calcareous tuffaceous deposit has dominantly montmorillonite clays, with no 
evidence of kaolinite even in adjacent Wasatch soils. Where a particular limestone 
is the parent rock, the soil contains some kaolinite and montmorillonite, but the 
proportions are little changed with depth. These data support the concept that 
clays in soils of this area, developed since Pleistocene times or longer, are mostly 
a product of heredity, if derived from sedimentary rock. Climate is a subordinate 
factor.—G.D.C. 


6228 Spiroff, Kiril. Sugar Loaf conglomerate, Marquette County, Michigan [abs.], in 


Inst. Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan 
Technol. Univ., p. 25, 1966. 


6489 Stacey, Frank D.; Barr, Kenneth G.; Robson, Geoffrey R. The volcano- magnetic 


effect: Pure and Appl. Geophysics, v. 62, p. 96-104, illus., 1965. 


The stress pattern in the vicinity of a spherical magma chamber, due to regional 
stress of sufficient intensity to cause an eruption, is used to calculate the change 
in magnetization resulting from the piezomagnetic effect through the solid rock. 
The sphere is assumed to be 2.5 km in radius, centered at 10 km depth, with the 
Curie-point isotherm a plane at 20 km depth except for the spherical volume which 
is also nonmagnetic. The resulting magnetic anomaly at the surface is calculated; 
for rocks of the type found on St. Vincent Island in the West Indies, the local 
effect would be about 7y.—-D.B.V. 


Stadnichenko, Taisia. See Zubovic, Peter. 6350 


6425 Stallman, R. W.; Papadopulos, I. S. Measurement of hydraulic diffusivity of 


wedge-shaped aquifers drained by streams: U.S. Geol. Survey Prof. Paper 514, 
50 p., illus., tables, 1966. 


Theoretical response curves are presented in graphical and tabular form relating 
(1) water-level changes caused by dissipation of recharge from unconfined wedge 
shaped aquifers to streams to (2) Tt/r°S, from which T/S can be computed. 
Authors’ abstract 


6514 Stanley, Kirk W. Beach changes on Homer Spit, in Effects of the earthquake 


of March 27, 1964 in the Homer area, Alaska: U.S. Geol. Survey Prof. Paper 
542-D, p. D20-D27, illus., 1966. 


Prior to the earthquake of March 27, 1964, Homer Spit on the east shore of lower 
Cook Inlet, Alaska, had attained a stage of maturity with the growth rate declining 
owing to a low supply of material. Following the subsidence at the time of the 
earthquake, the upper beach face along the spit was eroded and receded. However, 
acceleration of erosion in the source area as a result of regional subsidence has 
increased the material entering the littoral drift and migrating to the spit. This 
added material has offset loss of material on the beach face following subsidence. 
The subsidence has not altered the shore processes, rather it has accelerated their 
pace.—V.S.N. 


6477 Staplin, F. L. Organic remains in meteorites, Chap. 2 in Current aspects of 





exobiology: Pasadena, Calif., California Inst. Technology, Jet Propulsion 
Lab., p. 77-92, tables, 1965. 


Carbonaceous substances in a stony meteorite (Alais) were first noted by Berzelius 
(1834), but he decided they were not biogenic. Subsequent study is reviewed and 
some basic analyses of carbonaceous chondrites are condensed in a table. The 
indigenous occurrence of complex hydrocarbons and other organic molecules in 
carbonaceous chondrites is no longer disputed. If this is not direct evidence of 
life from outside our planet, perhaps it holds the key to the origin of life. Similar 
substances are present in terrestrial sediments, particularly ancient ones; aromatic 
fractions of chondrites are unlike those of crude oils and ancient sediments; and 
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fossil remains of pseudochitinous or cellulose material are rare in sediments and 
no more likely to be preserved in meteoritic bodies. Surface contamination is not 
to be overlooked.—G.D.C. 


6560 Stearn, Colin W.; Hubert, Claude. Silurian stromatoporoids of the Matapedia 


Temiscouata area, Quebec: Canadian Jour. Earth Sci., v. 3, no. 1, p. 31-48, illus., 
tables, 1966. 


Stromatoporoids are abundant in parts of the Sayabec, St. Leon, and Mont Wissick 
formations of Wenlock and Ludlow age in eastern Quebec. The fauna is a mixture 
of species from Wenlock strata of northern Europe, the Wenlock and Ludlow beds 
of Baie des Chaleurs, Quebec, and Niagaran rocks of the Great Lakes region. Their 
stratigraphic distribution and correlation are discussed, and several species are 
described, including a new Actinodyctum quebecense.—from Authors’ abstract 


Stearn, J.L. See Pope, A. J. 6420 


6378 Stefansson, Ragnar. The use of transverse waves in focal mechanism studies: 


Tectonophysics, v. 3, no. 1, p. 35-60, illus., table, 1966. 


A review is given of world literature, including contributions by numerous North 
American authors, on the use of transverse seismic waves (principally S$) to determine 
focal mechanisms. Questions of uniqueness of solutions in interpretation of S-wave 
records are particularly emphasized. Of the methods described, the direction of 
first motion and polarization of transverse waves are the most significant: amplitude 
ratios may give additional information. Different theoretical source models are 
discussed. A reference list of over 100 entries is included.—V.S.N. 


Steinbrugge, Karl V. See Cluff, Lloyd S. 6355 
Stevens, A. See Bacon, L. O. 6250 
Stevens,R.D. See Wanless, R. K. 6453 


Stone, Richard O.; Dugundji, J. A study of microrelief—Its mapping, 
classification, and quantification by means of a Fourier analysis: Eng. Geology 
Internat. Jour., v. 1, no. 2, p. 89-197, illus., tables, 1965-66. 


Microterrains are defined in this study as surface irregularities measured for a fixed 
point of elevation that display internal differences of not more than ten feet or 
less than three inches within a distance of 4-64 feet. Twenty-two California 
microterrains of different types were mapped, ranging from a wave-cut terrace to 
a boulder-free dry wash, and a series of radial profiles was constructed through 
each of the areas at intervals of 15°. Quantitative data from a Fourier analysis 
were processed by digital computer to determine average changes in level as a profile 
or terrain is passed, average height of major relief features, average steepness, and 
extent to which there is periodicity or repetition. Three general classes of microrelief 
terrains were established: I, gentle, II, intermediate, and III, rough, with further 
refinement by postcript to indicate whether range of slopes or range of relief is 
the more important.—G.D.C. 


Strange, W.E. See Malahoff, Alexander. 6415 


Strimple, H. L.; Beane, B. H. Reproduction of lost arms on a crinoid from Le 
Grand, lowa: Oklahoma Geology Notes, v. 26, no. 2. p. 35-37, illus., 1966. 


It is well known that living crinoids can throw off arms when molested, and 
regenerate lost parts if not too much is lost. Of thousands of Mississippian crinoids 
from the Hampton Formation near Le Grand, studied over a period of 60 years, 
Beane has observed only one specimen with regenerated arms. That not more have 
been found indicates that these crinoids lived in a favorable environment without 
serious molestation. Rhodocrinites watersianus, with regenerated arms structurally 
different from original ones, is described briefly and illustrated.—G.D.C. 
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6393 Strimple, Harrell L. New species of cromyocrinids from Oklahoma and Arkansas: 


Oklahoma Geology Notes, v. 26, no. 1, p. 3~12, illus., 1966. 


The purpose of this study is to record two significant crinoid species from Morrowan 
and Atokan rocks of Arkansas and Oklahoma and to clarify some genera ascribed 
to the Cromyocrinidae. New species Metacromyocrinus gillumi from the Bloyd 
Formation in Arkansas, and Synarmocrinus fundundus from the Atoka Formation 
in Oklahoma are described. —G.D.C. 


6119 Struve, Otto. The making of the Barringer meteorite crater, in Neighbors of the 


Earth— Planets, comets, and the debris of space: New York, Macmillan Co., p. 
226-228, illus., reprinted 1966; originally published 1959. 


Opik’s study of the sequence of events taking place when a large meteorite collides 
with the Earth is reviewed. His calculation, that the meteorite would penetrate 
to a depth seven times its original radius, is applied to the Canyon Diablo meteorite 
which made Meteor Crater, Ariz.—E.S.L. 


6169 Struve, Otto. Meteorites and their effects, in Neighbors of the Earth— Planets, 


comets, and the debris of space: New York, Macmillan Co., p. 222 226, illus., 
reprinted 1965 [1966]; originally published 1956. 


In order to understand the crater-producing effects of meteorites, the problem of 
the energy possessed by a moving body is discussed in terms of ergs and calories. 
Examples are given and the size of meteorites calculated from the energy needed 
to produce the crater.—E.S.L. 


6236 Sudbury Field Trip Committee. Sudbury nickel irruptive tour, in Inst. Lake 


Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. 
Univ., 11 p., paged separately, illus., 1966. 


The first discovery of nickel ore in Sudbury, Ontario, was made in 1883: today 
there are 18 producing mines. The irruptive is a late Precambrian layered complex 
forming a northeast trending ellipse 37 mi by 17 mi. The rocks and ore bodies 
are described. A bibliography of Sudbury basin geology, and a tour log are 
included.—E.S.L. 


6547 Suess, Hans E.; Wanke, Heinrich. On the possibility of a helium flux through 


6277 


6450 





the ocean floor, in Progress in oceanography, V. 3: London and New York, 
Pergamon Press, p. 347-353, illus., 1965. 


The heat flux through the ocean floor is in agreement with the assumption of a 
chondritic Earth. Assuming a U and Th content equal to that of chondrites for 
the whole Earth, a helium production rate of the order of 3x10 °cm’STP/cm* year 
can be calculated. Carbon-14 measurements in Pacific Ocean water have shown 
that it takes about 700 years for deep ocean water to travel from Antarctic to 
northern Pacific. If a chondritic Earth is giving off helium at a rate at which it 
is radioactively produced, an increase of about 20 percent can be expected in the 
helium concentration of deep-sea water. Measurements of He in deep water from 
the Indian Ocean and the North Pacific indicate an increase of about six percent. 
The possibility of a helium gradient below the ocean floor should be considered 
in deep ocean and Mohole drilling.—G.D.C. 


Summerlee, Thomas. Shear strength evaluation of sensitive Laurential clay via 
unconfined compression, fall-cone and vane shear tests [abs.], in Geology of western 
New York—New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, 
Guidebook: New York, City Coll. City Univ. New York Dept. Geology, p. 90, 
1966. 


Supernaw, Irwin. See Rona, Elizabeth. 6552 


Sutcliffe, H.; Joyner, B. F. Packer testing in water wells near Sarasota, Florida: 
Ground Water, v. 4, no. 2, p. 23-27, illus., tables, 1966. 
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After reviewing electric and gamma-ray logs made by the Florida Geological Survey, 
two wells 16 mi apart were selected which penetrate similar geologic formations 
and produce water by natural flow which differs in chemical quality. The rocks 
of the Hawthorn and Tampa Formations and Suwanee Limestone make these wells 
readily adaptable to packer testing. Inflatable packers were set in the wells between 
the producing horizons, each of which was tested for head, amount of production, 
and quality of water. In one test the various producing zones were effectively 
isolated, and different quality and quantity of water, and a different head was 
available from each zone. Differences in the other test were not sharp, but it did 
indicate the extent of contamination of the producing horizons in a flowing well 
which had been capped for two years.—G.D.C 


Sutton, George H. See Latham, Cary V. 6240 


6313 Swain, Frederick M. Bottom sediments of Lake Nicaragua and Lake Managua, 
western Nicaragua: Jour. Sed. Petrology, v. 36, no. 2, p. 522-540, illus., 1966. 


Studies involving water temperature, water composition, hydrogen ion 
concentration, oxidation-reduction potentials, oxygen content, fauna and flora were 
made of Lakes Nicaragua and Managua that lie within a graben in the volcanic 
region of western Nicaragua. Bottom sediments in these lakes consist of organic 
diatomaceous volcanic silts and clays in which quartz, plagioclase, montmorillonite 
and volcanic glass are principal constituents. Conclusions based on these studies 
are that no definite evidence of a former marine connection is furnished by the 
sediments and that the lakes may have been fresh-water for all or nearly all of 
their history. Despite the presence of sharks and certain marine or brackish-water 
types of invertebrates, a fresh-water history of the lakes seems more probable than 
origin as a marine embayment.—E.D.M. 


6126 Sykes, Lynn R. The seismicity and deep structure of island arcs: Jour. Geophys. 
Research, v. 71, no. 12, p. 2981- 3006, illus., tables, 1966. 


The hypocenters of about 1,500 earthquakes in the Tonga-Fiji, Kermadec, Kurile 

Kamchatka, and Caribbean regions were redetermined, using a digital computer, 
with an accuracy permitting resolution of structural features down to about 25 km 
in size. In each of the regions investigated, a zone of intense seismic activity was 
found beneath the inner (islandward) margin of the oceanic trench. The tectonic 
processes responsible for the earthquakes, volcanoes, and trenches are shown to 
be intimately related for depths of 0-650 km. The results presented here impose 
a number of restrictions on tectonic hypotheses relating the spatial distribution of 
earthquakes to the configuration of mantle convection currents.—D.B.V 


Tallman, F. See Myer, G. 6279 


6144 Tanner, William F. Numerous eolian ripple marks from Entrada Formation: 
Mtn. Geologist, v. 3, no. 3, p. 133-134, 1966. 


Wind-type ripple marks in the Entrada Fermation (Jurassic) of north-central New 
Mexico and elsewhere, are new support for the eolian origin of the associated 
festoon-type cross-bedding. About 100 examples of eolian ripple marks have been 
studied, and measurements were made on 45 well-preserved sets. Water-type cross 
bedding is also present in the Entrada, but without associated ripple marks.—E.S.L. 


6497 Tatlock, D. B. Rapid modal analysis of some felsic rocks from calibrated X 
ray diffraction patterns: U.S. Geol. Survey Bull. 1209, 41 p., illus., tables, 1966. 


Relationships among diffraction, absorption, and fluorescence allow for reasonably 
accurate analysis of quartz and other common felsic minerals in many fine-grained 
rocks, especially altered felsic rocks, from calibrated diffraction patterns of finely 
ground randomly oriented whole-rock powders, even when scanned at 2° 20 per 
minute. Calibration is accomplished by adjusting X-ray tube power until both peak 
height and background intensities from standard mounts agree consistently with 
established calibration curves. No internal standard is used: significant differences 
in mass-absorption coefficients (CuKa) of silicate rock matrices—whole rock less 
mineral analyzed for—are shown to be a function of iron content. Modal 
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determinations are made by interpolating between sets of peak height and 
background curves established from standard powders of minerals separated from 
rocks under study.—from Author's abstract 


6484 Taylor, Michael E. Precambrian mollusc-like fossils from Inyo County, 
California: Science, v. 153, no. 3732, p. 198~-201, illus., 1966. 


Probable molluscan fossils have been discovered in the Reed Dolomite, White Inyo 
Mountain area, Inyo County, Calif. They consist of small orthoconic shells with 
relatively large bilaterally symmetrical protoconch-like initial termini. Some 
individuals have a *‘U-shaped” (in transverse section) internal structure. The fossils 
occur at least 900 m below the strata containing the earliest known olenellid trilobites 
and are therefore considered Precambrian.— Author's abstract 


6106 Temple, A. K. Alteration of ilmenite: Econ. Geology, v. 61, no. 4, p. 695-714, 
illus., tables, 1966. 


Ilmenite and its alteration products in commercial heavy-mineral concentrates were 
studied by means of chemical analysis, optical microscopy, electron microscopy, 
electron microprobe, and X-ray diffraction. Breakdown of ilmenite involves 
oxidation and ultimate removal of iron. Alteration starts on surface of grains and 
on cleavages and fractures. Phases present in the altered material are ilmenite, rutile, 
and a new iron-titanium oxide named pseudorutile. Final removal of iron from 
altered ilmenite occurs only in or above the zone of water-table fluctuation. 
W.S.W. 


6266 Tesmer, Irving H. Upper Devonian stratigraphy and paleontology of southwestern 
New York State (Erie, Chautauqua and Cattaraugus Counties), in Geology of 
western New York-New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 1966, 
Guidebook: New York, City Coll. City Univ. New York Dept. Geology, p. 47 
52, illus., 1966. 


The author includes all strata from the base of the Geneseo Member of the Genesee 
Formation to the top of the Cattaraugus in the Upper Devonian, and assigns all 
units to the Chautauqua Series. The Seneca, Arkwright, and Conewango Groups 
are recognized, with boundaries based upon differences that are persistent 
throughout the area. The formations in these groups, and their facies and members 
are described and a generalized stratigraphic column is given.—-E.S.L. 


6407 Textoris, Daniel A. Algal cap for a Niagaran (Silurian) carbonate mud mound 
of Indiana: Jour. Sed. Petrology, v. 36, no. 2, p. 455-461, illus., 1966. 


A carbonate mud mound in Indiana displays three main zones: a lower fossiliferous 
dolosiltite zone representing a core probably formed below wave base; a middle 
zone, consisting of algal-constructed and brecciated dolomite formed in an agitated 
environment; and an upper fossiliferous dolosiltite zone formed above wave base. 
Exposures indicate transition between carbonate mud mounds and true wave 
resistant stromatoporoid- and coral-controlled reefs. A spongiostromid algal cap 
has been discovered on a mud mound.—-G.O.B. 


Thaden, Robert E. See Lewis, Richard Q., Sr. 6281 
Thomas, Chester E., Jr. See Randall, Allan D. 6196 


6035 Thomas, G. W. Some effects of overburden pressure on oil shale during 
underground retorting: Soc. Petroleum Engineers Jour., v. 6, no. 1, p. 1-8, illus., 
1966. 


In laboratory studies pertinent to underground retorting of oil shale, effects of 
simulated overburden pressure on the degree of thermal fracturing and exfoliation, 
induced permeability and porosity, bulk volume changes, effective retorting 
temperature, carbonate decomposition, and thermal conductivity were investigated. 
No visible fracturing or exfoliation occurred under confining stresses of 100 to 2,500 
psig. Induced porosity is independent of overburden pressure, except where beds 
are perpendicular to the maximum principal stress. The temperature at which 
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carbonates began to decompose was lowered by overburden pressure. Thermal 
conductivities measured on raw and spent shale varied no more than 13 percent 
under stress conditions in éxcess of 1,000 psig.—G.D.C. 





Thomas, Mendall P. See Randall, Allan D. 6196 


6337. Thomas, William A. Late Mississippian folding of a syncline in the western 
Appalachians, West Virginia and Virginia: Geol. Soc. America Bull., v. 77, no. 
5, p. 473-494, illus., tables, 1966. 


The Hurricane Ridge syncline, in the westernmost part of the folded and thrust 
faulted Appalachians, is a northeast-trending, doubly plunging structure about 80 
mi long. Upper Mississippian strata exposed in the syncline show a structural 
control of sediment distribution which indicates the syncline was sinking during 
sedimentation. The thickness of sediment is greater in the trough than elsewhere 
in the structure. Mudstones, limestones, and sandstones, including turbidity current 
deposits, show facies changes related to structural position. Sediment movement 
toward synclinal trough is suggested by the attitude of penecontemporaneous slump 
structures and mudflow conglomerate. Further evidence of pre-Pennsylvanian 
folding is given by the angular unconformity on the southeastern flank of the 
syncline between the youngest Mississippian (Bluestone Formation) and the 
Pennsylvanian.—R.A.L. 


6534 Thornton, D. E.; Gaston, H. H. Drillers probing deep in New Mexico: Oil and 
Gas Jour., v. 64, no. 16, p. 138-143, 1966. 


This paper on stratigraphy, the pay zone, reservoir data, and production history 
of the Lusk field in Eddy and Lea Counties, New Mex., was presented at the 
convention of the Southwestern Federation of Geological Societies in Fort Worth, 
Tex., in 1966.—S.E.F. 


6501 Todd, Ruth. Recent literature on the Foraminifera: Cushman Found. Foram. 
Research Contr., v. 17, pt. 3, p. 109-116, 1966. 


6410 Todd, Thomas W. Petrogenetic classification of carbonate rocks: Jour. Sed. 
Petrology, v. 36, no. 2, p. 317-340, illus., 1966. 


Properties of carbonate rocks recognized in this classification are grouped under 
three headings: compositional elements, texture, and chemical composition. 
Carbonate constituents are classified in terms of a ternary diagram. The 
classification is petrographic and designed for laboratory use. Emphasis is on texture 
at the expense of composition.—-G.O.B. 


Toms, D. See Herzenberg, C. L. 6239 
Tonking, W.H. See Hess, H. H. 6031 


6318 Toomey, Donald F. A unique Upper Devonian Umbellina from the Williston Basin 
of Montana: Cushman Found. Foram. Research Contr., v. 16, pt. 4, p. 144-147, 
illus., 1965. 


Thin sections from two well cores of the Upper Devonian Duperow Formation, 
northeastern Montana, contain-many specimens of a foraminifer here described as 
Umbellina cf. U. bella (Maslov) (family Nodosinellidae). Though probably 
conspecific with the Russian Umbellina bella, some of the Duperow specimens 
possess lateral nodose projections, a feature not mentioned in the Russian 
descriptions. All growth stages are believed to be represented in the Duperow 
population; the nodose projections are well developed only in apparently mature 
individuals and may have aided in stabilizing the organism for attached benthonic 
existence. The Duperow umbellinids and associated microfauna are found in rocks 
classified as intraclastic lime wackestones, indicating shallow-water marine 
conditions.—_V.M.J. 


6229 Tovell, Walter M.; Lewis, C. F. M.; Deane, R. E. Recent investigation of raised 
shorelines, east shore of Lake Superior and the Sault Ste. Marie area [abs.], in Inst. 
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Lake Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan 
Technol. Univ., p. 27, 1966. 


6244 Towle, Laird C.; Riecker, Robert E. Some consequences of the pressure gradients 


in Bridgman anvil devices: Jour. Geophys. Research, v. 71, no. 10, p. 2609-2617, 
illus., 1966. 


The general characteristics of the radial pressure distribution between Bridgman 
anvils are set forth on the basis of scattered observations reported in the literature, 
Some new experimental evidence obtained on olivine is shown to conform to these 
generalizations. A pressure distribution consisting of two linear components is 
shown to be consistent with the available data and is used to analyze several common 
cypes of anvil experiments, such as the observation of phase transformations and 
the measurement of shear strength. Correction factors for use, when pressure 
gradients are neglected, are derived and presented graphically.—D.B.V. 


6183 Trace, Robert D. Geologic map of the Marion quadrangle, Crittenden and 


Caldwell Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-547, scale 
1:24,000, section, text, 1966. 


A considerable amount of fluorspar has been produced from the Lucile mine within 
the city limits of Marion. Sandstone for glass sand and limestone for road metal 
have been quarried at several localities. _M.C.M. 


Trammell, John W. See Brown, Alexander C. 6251 


Tremaine, Marie. See Arctic Institute of North America. 6223 


6056 Trexler, David W. The stratigraphy and structure of the Coalville area, 


northeastern Utah: Colorado School Mines Prof. Contr. 2, 69 p., illus., geol. map, 
1966. 


The Coalville area lies between the northwest flank of the Uinta Mountains and 
the north-central Wasatch Mountains. Fluviatile or terrestrial sediments comprise 
three-fourths of the 12,500 ft Cretaceous to Eocene section. Measured sections 
of each formation are included. Folds and early normal faults are related to Wasatch 
structure and formed during the Laramide orogeny. The influence of the Uinta 
anticline is seen in the northeast-southwest orientation of the folds as compared 
to the north-south trends of the Wasatch structures. Late normal faults are related 
to a second period of uplift in the Uinta Mountains. A tectonic map of part of 
northeastern Utah and southwestern Wyoming, a regional correlation diagram, 
geologic map, and sections accompany the report.--E.S.L. 


Trow, James W. See Hinze, William J. 6260 


Tsai, D. S.; Beckett, C. W. Shock wave propagation in cubic lattices: Jour. 
Geophys. Research, v. 71, no. 10, p. 2601-2608, illus., tables, 1966. 


Lattice dynamics has been applied to the study of the propagation of a strong, 
one-dimensional shock wave in a semi-infinite cubic lattice. The model included 
the simple, face-centered, and body centered cubic configurations. The results 
showed that with realistic interatomic forces the computed shock velocity increased 
with particle velocity approximately in a linear manner, in good agreement with 
experimental data. However, because of the dispersive nature of the lattice, it was 
found that the shock wave profile was unsteady in time, and the computed stresses 
behind the shock front were different from those obtained under the assumption 
of a steady shock profile.—D.B.V. 


Tupper, W.M. See Presant, E. W. 6104 






Tyler, Stanley A. See Barghoorn, E. S. 6526 


Uchupi, Elazar. Structural framework of ihe Gulf of Maine: Jour. Geophys. 
Research, v. 71, no. 12, p. 3013-3028, illus., 1966. 
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This report summarizes information on the structure of the Gulf of Maine obtained 
with a seismic profiler supplemented by data on topography, rocks, and sediments. 
D.B.V. 





—_ ere ee ee ete 


i 6416 Uchupi, Elazar. Shallow structure of the Straits of Florida: Science, v. 153, no. 
3735, p. 529-531, illus., 1966. 


Continuous seismic profiles of the Straits of Florida indicate that north of lat 26°30’ 
N. the trough was formed mainly by sediment upbuilding along the margins. South 
of this latitude the straits may be due in part to faulting. _R.M.L. 


Uda,M. See Nakahira, M. 6531 


6189 Uehara, Gore; Ikawa, Haruyoshi; Sherman, G. Donald. Desilication of halloysite 
and its relation to gibbsite formation: Pacific Sci., v. 20, no. 1, p. 119-124, illus., 
1966. 


The evidence presented [from Hawaii] points to the alteration of halloysite to 
gibbsite. Mineralogical data, as determined by X-ray and differential analysis, verify 
identification of halloysite and gibbsite. Chemical data confirm the expected lower 
silica and higher alumina content for samples which are predominantly gibbsitic. 
It is reasonable to assume from petrographic evidence that gibbsite develops by 
desilication of halloysite. Halloysite amygdules undergo desilication along the outer 
peripheries, where acid silica-deficient waters pass, attacking the halloysite by 
dissolving silica. Halloysite is stable only if protected from such solutions, or if 
the solution passing by is saturated with silica. A loss in volume foilows desilication 
of halloysite, exemplified by the surface cracks clearly visible in the desilicated 
halloysite.— from Authors’ abstract 





6283 Ulrich, George E. Geologic map of the Church Hill quadrangle, Christian County, 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-556, scale 1:24,000, section, 
text, 1966. 


Small quarries in the upper part of the Ste. Genevieve Limestone have supplied 
road metal and agricultural lime for local use in the past. Ground water is probably 
the most important natural resource in the Church Hill quadrangle.—M.C.M. 


6500 Upper Mantle Committee. International Upper Mantle Project Report, no. 3: 
Los Angeles, Secretariat of Upper Mantle Committee (Internat. Council Sci. 
Unions), 249 p., 1966. 


Summaries are given of recent reports on plans and progress of the Upper Mantle 
Project in all participating countries (including Canada, United States, and Mexico). 
Also included are a memorandum on the Upper Mantle Project phase 3, to extend 
from 1968 through 1970; a memorandum concerning international exchange of 
\ results from the project; and a proposed investigation of the upper mantle in the 
Central American Isthmus and the Andean Cordilleran System.—V.S.N. 


6138 U.S. Coast and Geodetic Survey. (compiler). The magnetic inclination or dip, 
epoch 1965.0—-H.O. 1700 (8th edition): Washington, D. C., U.S. Naval Oceanog. 
i Office, scale 1:39,000,000, 1966. 


6139 U.S. Coast and Geodetic Survey. (compiler). The horizontal intensity of the 
Earth's magnetic force expressed in centimeter gram-second units, epoch 1965.0 
H.O. 1701 (8th edition); Washington, D. C., U.S. Naval Oceanog. Office, scale 
1:39,000,000, 1966. 


6140 U.S. Coast and Geodetic Survey. (compiler). The vertical intensity of the Earth's 
magnetic force expressed in centimeter- gram-—second units, epoch 1965.0—H.O. 1702 
(Sth edition): Washington, D. C., U.S. Naval Oceanog. Office, scale 1:39,000,000, 
1966. 








6141 U.S. Coast and Geodetic Survey. (compiler). The total intensity of the Earth's 
magnetic force expressed in centimeter. gram-second units, epoch 1965.0—H.O. 1703 
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(3d edition): Washington, D. C., U.S. Naval Oceanog. Office, scale 1:39,000,000, 
1966. 


6217 U.S. Coast and Geodetic Survey. (compiler). Isogonic chart of the United States, 
1965.0-——Lines of equal magnetic declination and equal annual change (United States 
3077): Washington, D. C., U.S. Dept. Commerce, scale 1:5,000,000, 1965. 


Charts for Alaska and Hawaii are on the reverse side; scale for the map of Hawaii 
is 1:7,500,000.—M.C.M. 


6218 U.S. Coast and Geodetic Survey. (compiler). Total intensity chart of the United 
States, 1965.0—Lines of equal magnetic total intensity and equal annual change 
(United States 3077f): Washington, D. C., U.S. Dept. Commerce, scale 1:5,000,000, 
1965. 


Charts for Alaska and Hawaii are on the reverse side; scale for the map of Hawaii 
is 1:7,500,000.—M.C.M. 


6219 U.S. Coast and Geodetic Survey. (compiler). Horizontal intensity chart of the 
United States, 1965.0—Lines of equal magnetic horizontal intensity and equal annual 
change (United States 3077h): Washington, D. C., U.S. Dept. Commerce, scale 
1:5,000,000, 1965. 


Charts for Alaska and Hawaii are on the reverse side; scale for the map of Hawaii 
is 1:7,500,000.—M.C.M. 


6220 U.S. Coast and Geodetic Survey. (compiler). Isoclinic chart of the United States, 
1965.0— Lines of equal magnetic inclination (dip) and equal annual change (United 
States 30771): Washington, D. C., U.S. Dept. Commerce, scale 1:5,000,000, 1965. 


Charts for Alaska and Hawaii are on the reverse side; scale for the map of Hawaii 
is 1:7,500,000.—M.C.M. 


6221 U.S. Coast and Geodetic Survey. (compiler). Vertical intensity chart of the United 
States, 1965.0—Lines of equal magnetic vertical intensity and equal annual change 
(United States 3077z): Washington, D. C., U.S. Dept. Commerce, scale 1:5,000,000, 
1965. 


Charts for Alaska and Hawaii are on the reverse side; scale for the map of Hawaii 
is 1:7,500,000.—M.C.M. 


6524 U.S. Geological Survey. Bibliography of North American Geology, 1962: U.S. 
Geol. Survey Bull. 1232, 834 p., 1966; 1964, ibid., Bull. 1234, 944 p., 1966. 


Valentine, Wilbur G. See Donn, William L. 6306 


6456 VanHorn, Richard. Geologic factors affect excavation project along SLC's 
Wasatch Fault: Intermtn. Contractor, v. 16, no. 19, p. 40-41, illus.. 1965. 


A faulted gravel layer caused unexpected and troublesome conditions during 
excavation of a sewer trench in Salt Lake City, Utah. Unscheduled heavy equipment 
had to be brought in to excavate a cemented layer in the upper part of the gravel. 
Elsewhere the fault brought an unexpected thickness of uncemented ravelly gravel 
near the surface. The raveling of the gravel caused: cave-in hazard, excessive 
amounts of gravel to be removed from the trench, and loss of ground on which 
to stockpile the gravel. The example provided by this excavation indicates the value 
of analysis of the geologic factors that may be present near some of the faults in 
Salt Lake City.-Author’s abstract 


Vann, John H. See Russell, Richard J. 6058 
Vargo, J.L. See King, E. R. 6194 


Varrin, Robert D. See 





Baker, W. Wayne. 6137 
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Vian, R.W. See Levinson, A. A. 6370 
Vian, Richard W. See Heinrich, E. William. 6259 
Villar, James W. See Han, Tsu-Ming. 6437 


6466 Virginia Div. Mineral Resources. Magnetic and radiometric data, southwest 
Piedmont of Virginia: Virginia Div. Mineral Resources Inf. Circ. 12, 1 p., illus., 
1966. 


In May and June 1965, an airborne magnetic and radiometric survey was flown 
ina 1,700 mi area of the Piedmont. The distance between traverses was 0.5 mi, 
and flight altitude was 500 feet. Total magnetic intensity is contoured in black 
at 10 and 20 gammas, and radiometric data, in red at 300 counts per second. There 
are four maps, with a scale of 1:62,500.—E.S.L. i 


6367 Viswanathan, K. Unit-cell dimensions and ionic substitutions in common 
clinopyroxenes: Am. Mineralogist, v. 51, no. 3-4, p. 429-442, illus., tables, 
1966. 


The unit cell dimensions of eight analyzed clinopyroxenes are presented. In the 
light of recent researches the discrepancy in the clinopyroxene correlation diagram, 
suggested by Brown (1960), is pointed out. Though linear regression equations hold 
good for the optical properties and the specific gravity of clinopyroxenes (Winchell, 
1961), they fail to give a satisfactory correlation between the lattice constants and 
the chemical composition. This is due to the fact that the increases in the lattice 
constants caused by magnesium-ferrous iron substitution, seem to be influenced by 
the amount of calcium present. On the basis of these observations, a modification 
of Brown's correlation diagram is suggested.—from Author's abstract 


6525 Vokes, Emily H. Observations on Turbinella scolymoides Dall, with description 
of a new species of Turbinella: Tulane Studies Geology, v. 4, no. 2, p. 63-71, illus., 
1966. 


Turbinella scolymoides Dall, described from the Pliocene of Florida, has been 
discovered in the Recent fauna of Yucatan. It is suggested that the common Recent 
species 7. angulata developed independently in the Miocene of the southern 
Caribbean and subsequently invaded the indigenous northern 7. scolymoides 
population, virtually replacing it except in the asylum of the Yucatan area. The 
lower age limit of 7. scolymoides is tentatively fixed at the Miocene-Pliocene 
boundary, possibly due to a warming trend in water temperatures at the end of 
the Miocene.— from Author's abstract 


Waddell, Dwight E. See Cronoble, W. R. 6413 
Walcott, R. I. See Sinclair, A. J. 6102 


6051 Walker, G. W.; Repenning, C. A. Reconnaissance geologic map of the west half 
of the Jordan Valley quadrangle, Malheur County, Oregon: U.S. Geol. Survey 
Misc. Geol. Inv. Map 1-457, scale 1:250,000, section, 1966. 


Walker, Harley J. See Russeil, Richard J. 6058 
Wallace,D.T. See Rapp, G.R.. Jr. 6146 


6310 Waller, Roger M. Effects of the earthquake of March 27, 1964 in the Homer 
area, Alaska, witha section on Beach changes on Homer Spit, by Kirk W. Stanley: 
U.S. Geol. Survey Prof. Paper 542-D, p. DI-D28, illus., tables, 1966. 


The major seismic effects at Homer were a 2-ft tectonic subsidence, a 4-ft 
compaction of Homer Spit, and a submarine landslide which destroyed the small 
boat harbor. Minor events were a large earthflow, several landslides, ground 
cracking, turbidity in well waters, small residual lowering of artesian levels, and 
chimney and foundation damage. Land subsidence, both tectonic and from 
compaction, resulted in monthly flooding on Homer Spit and accelerated erosion 
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of beaches and headlands. Retreat of the beach face—up to 56 feet in the year 
following the quake—and migration of the frontal berm are still continuing. Shore 
line modification will continue at a diminishing rate, but monthly flooding problems 
will have to be overcome by artificial fill —R.M.W. 


6242 Walsh, J. B. Seismic wave attenuation in rock due to friction: Jour. Geophys. 


Research, v. 71, no. 10, p. 2591-2599, illus., 1966. 


A mechanism is proposed here as one source of attenuation in rock, based on the 
frictional dissipation as crack surfaces in contact slide relative to one another during 
passage of a seismic wave. The attenuation due to friction at cracks is derived 
for dilatation and shear waves, approximating the cracks, by elliptical slits in plane 
strain. The results cannot be evaluated on an absolute basis; however, the ratio 
of the quality factor for longitudinal waves to that for transverse waves predicted 
by the theory agrees reasonably well with experimental values for granite and 
limestone.—D.B.V. 


Wanke, Heinrich. See Suess, Hans E. 6547 


6453 Wanless, R. K.; Stevens, R. D.; Lachance, G. R.; Rimsaite, J. Y. H. Age 


determinations and geological studies—K-—Ar isotopic ages, Report 6: Canada Geol. 
Survey Paper 65-17, 101 p., illus., tables, 1966. 


New potassium-argon age determinations are reported for 165 Canadian mineral 
and rock samples, listed according to their provincial and territorial distribution. 
Each sample is described, and a geological interpretation of its determined age is 
given. The techniques employed are described in outline form, and the analytical 
precision is discussed. Two recent geological time-scales [Phanerozoic of Geological 
Society of London and Precambrian Canadian Shield, Stockwell 1964] are 
summarized in tabular form.—Authors’ abstract 


6041 Warren, H. V.; Delavault, R. E.; Cross, C. H. Geochemistry in mineral 


exploration, Pt. 2: Western Miner, v. 39, no. 6, p. 36-42, 1966. 


Results of geochemical sampling at a number of mines are given. They show that 
selection of an appropriate soil horizon and a suitable chemical extraction can mean 
the difference between a successful and an unsuccessful program. In biogeochemical 
sampling choice of organisms and species is important.—A.R.K. 


6464 Washburn, A. L. Geomorphic and vegetational studies in the Mesters Vig district, 


Northeast Greenland—General introduction: Medd. om Grgnland, v. 166, no. 1, 
60 p., illus., tables, 1965. 


The research program, to which the present report is the general introduction, was 
conducted from 1956-1961, and stressed repetitive observations of geomorphic 
processes, especially mass wasting, and the interaction between these processes and 
vegetation. Included in this introduction is a summary of the general nature of 
the Mesters Vig district. The bedrock geology is reviewed, and glacial geology and 
changes of level discussed. Some abstracts, previously published, are included in 
the section on geomorphology. The ieee, sites are described and C14 dated 
shells and driftwood listed.—E.S.L 


33 Weaver, O. D. Drillers go after shallow targets in Pennsylvania: Ojl and Gas 
Jour., v. 64, no. 14, p. 222-225, 1966. 


Weaver discusses six factors that have contributed to a revival of exploration activity 
in the Bradford and Titusville field areas in Pennsylvania. He also briefly discusses 
the geology of the area and outlines methods of exploration.—S.E.F. 


6055 Webers, G. F. The Middle and Upper Ordovician conodont faunas of Minnesota: 


Minnesota Geol. Survey Spec. Pub. Ser. SP—4, 123 p., illus., table, 1966. 


From samples of Middle and Upper Ordovician sedimentary rocks, 35,000 
identifiable conodonts were recovered. Thirty-three form species or groups of form 
species are described as biological or natural species. The latter are associated by 
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similarities in stratigraphic range, abundance ratios, size, and secondary 
characteristics. Problems in dual nomenclature can be solved by applying the name 
of the earliest described form species to the natural species. Subdivision of strata 
into ten biostratigraphic zones is based on the stratigraphic distribution of 
conodonts. An increase in European elements at the expense of American mid 
continent elements in the Galena and Dubuque Formations represents a major shift 
in conodonts with respect to pre-Galena faunas.—G.D.C. 


Weeden, Dennis A. See Kittleman, Laurence R. 6202 
Weldin, Robert D. See Becraft, George E. 6308 


Weyl, Richard. Geologie der Antillen—Beitrage zur regionalen Geologie der Erde, 
V. 4 [with English abs.]: Berlin, Gebriider Borntraeger, 410 p., illus., tables, geol. 
maps, 1966. 


Structurally the West Indies may be divided into islands— Bahamas, Greater Antilles, 
Lesser Antilles—and the Caribbean Sea regions—Gulf of Mexico and various basins, 
ridges, trenches, and rises. Oldest dated rocks are Middle Jurassic formations in 
Cuba predating development of the Antillean geosyncline in Cretaceous time, which 
was folded by the Laramide orogeny in Late Cretaceous, and followed by a 
widespread marine transgression in Middle Eocene, a major deformation later in 
Miocene, and extensive peneplanation in Late Miocene and Pliocene. Modern 
tectonic features result from Late Cenozoic and Recent faulting and uplift and 
sinking of basins. The West Indies are an excellent example of the relationship 
between orogeny and magmatism. Weyl favors the idea of a Caribbean continent 
during the Mesozoic but geophysical data do not support this.— V.S.N. 


White, Joe L. See Diamond, Sidney. 6390 


White, Walter S. Tectonics of the Keweenawan basin, western Lake Superior 
region [abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., 
Univ. Minnesota, p. 34, 1965. 


Whitten, C. A. See Pope, A. J. 6420 


Wiegand, C. L.; Lyles, Leon; Carter, D. L. Interspersed salt-affected and 
unaffected dryland soils of the Lower Rio Grande Valley—[Pt.] 2, Occurrence of 
salinity in relation to infiltration rates and profile characteristics: Soil Sci. Soc. 
America Proc., v. 30, no. i, p. 106-110, illus., tables, 1966. 


Thirteen variables including chemical and physical characteristics, topographic 
features, and water-—table depths were statistically analyzed for differences between 
seven saline and adjacent nonsaline soil profiles of the salt-affected dryland soils 
of this Texas valley. Profile salinity and water intake were both significantly 
correlated with profile sand and clay content and with soil surface elevation. In 
addition water infiltration was a function of profile salinity. Considerations of the 
effects of clay content, ground surface elevation, and soil slope on the processes 
of runoff and infiltration lead to the conclusion that the salinity pattern is due to 
differential infiltration of rainfall resulting in differences in leaching between saline 
and nonsaline areas.— from Authors’ abstract 


Wiitala,S.W. See Reed, J. E. 6513 


Wilbanks, John R. See Harris, Rae L., Jr. 6143 


6322 Wilcox, Ray E.; Fisher, R. V. Geologic map of the Monument quadrangle, Grant 


County, Oregon: U.S. Geol. Survey Geol. Quad. Map GQ-541, scale 1:62,500, 
sections, 1966. 


Wilde, Garner L. See Skinner, John W. 6057 


6544 Willard, Robert J. Contributions of rock physics to geology [abs.], in Inst. Lake 





Superior Geology, 11th Ann., 1965: St. Paul, Minn., Univ. Minnesota, p. 35, 1965. 
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6392 Wilson, L. R. Type species of Cirratriradites Wilson and Coe, 1940: Oklahoma 
Geology Notes, v. 26, no. 2, p. 38-42, illus., 1966. 


The type species chosen for this genus was C. maculatus from specimens discovered 
in the Green County coal mine (Des Moines Series, Pennsylvanian) of Iowa. 
Subsequently Potonie and Kremp (1956) placed it in synonymy with C. saturni, 
by comparison with an illustration of C. maculatus, without the type specimens 
having been seen by either author. The error was recognized by Guennel (1958) 
and in 1961 Prof. Potonie sent a microscope slide of specimens of C. saturni from 
which the problem was resolved. Three marked differences are noted here with 
illustrations. The slides containing these specimens are in the palynology collection 
of the Oklahoma Geological Survey.—-G.D.C. 


6303 Winkler, Erhard M. Stone mosaic—Memorial Library, University of Notre 
Dame: Earth Sci., v. 19, no. 2, p. 56-58, illus., table, 1966. 


The Notre Dame Memorial Library mosaic is the latesi in a revival of stone murals. 
Eighty—one materials from 16 countries were used; these are listed in a chart with 
geological name, brief description, and place of origin. A wide range of colors 
and fabrics is available from granites, depending upon their mineral composition. 
Darker basic igneous rocks, serpentines, marbles, and limestones also have 
characteristic color patterns. Stone structures are generally determined by the 
orientation of the mineral grains, often with strong foliation or flow pattern; the 
surface finish affects the degree of light reflectance. Estimates of the different rates 
of weathering indicate that, although polished surfaces reduce faster, no visible 
damage is expected at least in the next 20 years.—G.D.C. 


6118 Witherell, Percy W. Meteorites, in Neighbors of the Earth— Planets, comets, and 
the debris of space: New York, Macmillan Co., p. 205-206, reprinted 1965 [1966]; 
originally published 1942. 


The paper gives a brief review of some of the more famous meteorites and craters. 
ESA:. 


6230 Wold, Richard J.; Ostenso, Ned A. Aeromagnetic, gravity, and sub-bottom 
profiling studies in western Lake Superior [abs.], in Inst. Lake Superior Geology, 
12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 29, 1966. 


6448 Wold, Richard J. An aeromagnetic survey of western Lake Superior [abs.], in 
Inst. Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., Univ. Minnesota, 
p. 36, 1965. 


6078 Wood, John William. Geology of Apache Mountains, trans-Pecos Texas [abs.]: 
Houston Geol. Soc. Bull., v. 8, no. 9, p. 24-25, 1966. 


6347 Woodruff, John G. Memorial to David Woolsey Trainer, Jr. (1899-1965): Geol. 
Soc. America Bull., v. 77, no. 5, p. P81—P82, portrait, 1966. 


Woollard,G. P. See Malahoff, Alexander. 6415 
Yamaguchi, Goro. See Kubo, Yasushi. 6374 
6431 Yardley, D.H. Geological analysis and remedial action in an open pit rock slide 
{abs.], in Inst. Lake Superior Geology, 11th Ann., 1965: St. Paul, Minn., Univ. 
Minnesota, p. 37, 1965. 
Yoder,H.S. See Fawcett, J. J. 6388 


6507 Yon, J. William, Jr. Adventures in geology at Jackson Bluff: Florida Geol. 
Survey Spec. Pub. 14, 14 p.., illus., 1965. 


The Miocene and Quaternary marls, clays, and sands outcropping at Jackson Bluff 
on the Leon County side of the Ochlockonee River, just below Lake Talquin Dam, 
Florida, are described briefly, and fossil gastropods and pelecypods piciured. The 
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depositional history is discussed and a diagrammatic section given. Some advanced 
exploration for Boy Scouts is suggested.—E.S.L. 


6083 Youash, Younathan Yousif. Experimental deformation of layered rocks [abs.]: 
Houston Geol. Soc. Bull., v. 8, no. 10, p. 24, 1966. 


6214 Young, Eleanor. Problems of land use in a seismic area, with special reference 
to the Hayward fault: California Div. Mines and Geology Mineral Inf. Service, 
v. 19, no. 4, p. 59-60, 1966. 


A part of the heavily populated district east of San Francisco Bay is used to illustrate 
aspects of urbanization in a seismic area. Of particular interest are the location 
of bedrock and the thickness of unconsolidated sediments, especially Bay mud with 
its very low shearing strength, intensified by the presence of ground water close 
to the surface. All tunnels and pipelines carrying water from major reservoirs to 
the Oakland-Berkeley area cross the Hayward fault. Possible plans in case of their 
shearing are given. Current investigations in recent earthquakes may necessitate 
changes in the seismic provisions in the Uniform Building Code. A possible zoning 
program to handle seismic safety problems is suggested.— E.S.L. 


6199 Young, Grant M. Huronian stratigraphy of the McGregor Bay area, Ontario 
Relevance to the paleogeography of the Lake Superior region: Canadian Jour. Earth 
Sci., v. 3, no. 2, p. 203-210, illus., tables, 1966. 


Mapping in the McGregor Bay area of Ontario has shown the presence of a sequence 
of formations which closely resembles that of the original Huronian of the Bruce 
Mines-Blind River area. Iron-rich siltstones and argillites above the Lorrain 
formation are correlated with the lower part of the Animikie iron—formations of 
the Port Arthur region of Lake Superior and the north central United States. The 
oldest Proterozoic rocks of the region south of Lake Superior are considered to 
be correlatives of the Cobalt group of the north shore of Lake Huron.—Author’s 
abstract 


6231 Young, Grant M. Some aspects of Huronian paleogeography and sedimentation 
in the Canadian Shield [abs.], in Inst. Lake Superior Geology, 12th Ann., 1966: 
Sault Ste. Marie, Mich., Michigan Technol. Univ., p. 30, 1966. 


6129 Yui, Shunzo. Decomposition of siderite to magnetite at lower oxygen fugacities— 
A thermochemical interpretation and geological implications: Econ. Geology, v. 
61, no. 4, p. 768-776, illus., tables, 1966. 


A thermodynamic argument is developed to show that the development of magnetite 
from siderite, as observed in Precambrian iron formations, may occur without 
addition of oxygen either as a consequence of increase in temperature or decrease 
in the fugacity of carbon dioxide. Degree of escape of carbon dioxide may be a 
controlling factor at lower temperatures.— W.S.W. 


Zandle,G.L. See Mitchell, C. M. 6222 


6173 Zenger, Donald H. The Lockport Formation in western New York, in Geology 
of western New York—New York State Geol. Assoc., 38th Ann. Mtg., Buffalo, 
1966, Guidebook: New York, City Coll. City Univ. New York Dept. Geology, 
p. 19-23, illus., 1966. 


Zenger has changed the name from Lockport Dolomite to Formation because in 
parts of New York it includes sandstone, limestone, and shale. The DeCew is 
considered by Zenger to be the basal member of the Lockport. The members are 
described from the type area, south of Lockport, and from the Niagara Escarpment 
in New York and Ontario, and facies relations within the Lockport from east-central 
to western New York are summarized briefly.—E.S.L. 


6232 Zimmer, Paul W. Unique intergrowth of calcite and pyrite [abs.], in Inst. Lake 
Superior Geology, 12th Ann., 1966: Sault Ste. Marie, Mich., Michigan Technol. 
Univ., p. 31, 1966. 
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Zingula,R. P. See Marianos, A. W. 6384 


6350 Zubovic, Peter; Stadnichenko, Taisia; Sheffey, Nola B. Distribution of minor 
elements in coals of the Appalachian region: U.S. Geol. Survey Bull. 1117-C, p. 
C1-C37, illus., tables, 1966. 





Spectrochemical analyses were made for beryllium, boron, titanium, vanadium, 
chromium, cobalt, nickel, copper, zinc, gallium, germanium, molybdenum, tin, 
yttrium, and lanthanum on ash of coals from the Appalachian region. Coals from 
the northern area, Ohio, Pennsylvania, and Maryland, contain larger quantities of 
boron, titanium, chromium, nickel, zinc, gallium, germanium, and yttrium than 
those of the central and southern areas. The coals of the central area, Kentucky 
and northern Tennessee, contain the largest amounts of beryllium, tin, and 
lanthanum. The coals of the southern area, Alabama, Georgia, and southern 
Tennessee, are highest in vanadium, cobalt, copper, and molybdenum. Pyrite, 
vitrains, and fusains taken from the coal were analyzed also.— P.Z. 


Zumberge, J.H. See Farrand, W. R. 6254 
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Porsch, Herman W., Jr. 6092 
Coahuila and Comanche Series, fence 
diagram: Aten, L. E. 6090 
Utah 
Coalville area, stratigraphy: 
W. 6056 
West Indies 
Stratigraphy: Weyl, Richard. 6193 
Crinoidea 
Cromyocrinoidea 
Pennsylvanian, Arkansas and Oklahoma, 
Strimple, Harrell L. 


Trexler, David 


genera clarification: 
6393 
Metacromyocrinus gillumi 
Pennsylvanian, Arkansas, Bloyd 
Coal County, new: Strimple, 
6393 
Morphology 
Regenerated arms, lowa, Mississippian, 
Rhodocrinites: Strimple, H. L. 6401 
Rhodocrinites watersianus 
Mississippian, lowa, Hampton Formation, 
regenerated arms: Strimple, H. L. 6401 
Synarmocrinus fundundus 
Pennsylvanian, Oklahoma, Atoka Formation, 
Washington County, new: Strimple, Harrell 
L. 6393 


Formation, 
Harrell L. 


Crust 
Atlantic Ocean 
Structure, Gulf of Maine, seismic survey: 
Uchupi, Elazar. 6125 
Canada 


Gulf of Saint Lawrence region, seismic data, 


structure: Ewing, G. N. 6555 
Exploration 


Deep drilling on land, Canada: Findlay, D. 


C. 6072 
Drilling, U.S.: Simmons, Gene. 607 
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Crust 
General 
Genesis, impact hypothesis: Donn, William L. 
6306 
Genesis, impact hypothesis: Pollard, Melvin. 
6342 


Physical properties 
Measurement, Mohole project, 
instrumentation: Schneider, 
William P. 6029 
Stress state, absolute measurement in 
boreholes: Buchbinder, G. G. R. 6028 
Crystal chemistry 
Clinopyroxene 
Unit-cell dimensions and ionic substitutions: 
Viswanathan, K. 6367 
Muscovite 
Defect structure and dehydroxylation: 
Nakahira, M. 6531 
Phlogopite 
Defect structure and dehydroxylation: 
Nakahira, M. 6531 
Titanium oxides, alkali 
a-MnO., structure-type, compositional 
possibilities: Bayer, G. 6373 
Tobermorite 
Isomorphous substitution in synthetic, X-ray 
data: Diamond, Sidney. 6390 
Crystal structure 
Analysis 
Projection, calculation by matrix: Biedl, 
Albrecht W. 6159 
Unit-cell volume calculation from isotype, 
complex crystal: McConnell, Duncan. 6160 
Eulvytite 
Neutron-diffraction study: Segal, D. J. 6161 
Plagioclase 
Structural state, metamorphosed volcanic 
rocks: Noble, Donald C. 6338 
Pumpellyite 
California, Sonoma County: Gottardi, G. 
6192 
Sulvanite 
Chemical bonds: Pauling, Linus. 6062 
Crystallography 
Symmetry 
Mathematical theory, motif structure, 
textbook: Jaswon, M. A. 6205 
Cuba 
General 
Geological knowledge, growth: Calvache, A. 
6468 
Deformation 
Experimental studies 
Bridgman anvil devices, pressure gradients: 
Towle, Laird C. 6244 
Compression and tension, layered rocks: 
Youash, Younathan Yousif. 6083 
Indirect tensile test, confined Brazilian, rocks: 
Jaeger, J. C. 6238 
Field studies 
Compression, Ontario, borehole 
measurement: Buchbinder, G.G. R. 
6028 












Deformation 
Plastic flow 
Serpentinized peridotite, California, southern 
Diablo Range: Dickinson, William R. 6336 
Delaware 
Hydrogeology 
Resource evaluation, selected areas: Baker, 
W. Wayne. 6137 
Deltas 
Evolution 
Vegetation as geologic agent: Fosberg, F. R. 
6188 
Florida 
Apalachicola River, coastal area, Pleistocene 
and Recent: Schnable, Jon E. 6429 
Devonian 
Alberta 
Front Range, stratigraphy: Aitken, J. D. 6452 
Judy Creek oil field, Swan Hills Member of 
Waterways Formation: Murray, James W 
6473 
Lesser Slave Lake area, Slave Point 
Formation, Ostracoda: McGill, Peter. 6474 
Montana 
Northeastern, Foraminifera: Toomey, Donald 
F.6318 
New York 
Brachiopoda, restudy of Frasnian, 
rhynchonellids: Harrington, 
Johnathan W. 6276 
Cattaraugus and Chautauqua Counties, 
Panama conglomerate: Miller, William H 
6272 
Cephalopoda, goniatite zoning: House, 
Michael R. 6267 
Flora, systematic list: Banks, Harlan P. 6396 
Southwestern, Upper: Tesmer, Irving H. 6266 
West central, Parrish limestone: Kirchgasser, 
William T. 6273 
Western, Bois Blanc and Onondaga 
formations: Oliver, William A., Jr. 
6175 
Western, Hamilton Group: Buehler, Edward 
J. 6265 
Ontario 
Niagara area, Bois Blanc and Onondaga 
formations: Oliver, William A., Jr. 
6175 
Pennsylvania 
Ransom quadrangle, stratigraphy: Kehn, 
Thomas M. 6304 
Virginia 
Frederick County, stratigraphy and 
paleontology: Butts, Charles. 6521 
Diagenesis 
Dolomite 
Utah- Nevada, Middle Cambgian: Kepper, 
John C., Jr. 6408 
Experimental studies 
Carbonate sediments, interaction with 
magnesium: Berner, Robert A. 6485 
Sandstone 
Chemical and physical changes, mineral 
transformations: Pettijohn, 
Francis J. 6505 
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Diatoms 
Quaternary 
Wisconsin, Wisconsin Glaciation, Valders 
Stade: Andrews, George W. 6309 


Differential thermal analysis 


Pyrite 
Reaction with nickel specimen holder: Cole, 
W.F.6371 


Tobermorite 
Synthetic, with isomorphous substitutions 
Diamond, Sidney. 6390 
Dikes 
Mechanism 
Plastic flow, California, southern Diablo 
Range: Dickinson, William R. 6336 
Dolomite 
Nova Scotia 
Cape Breton Island, description of localities 
Murray, D. A. 6068 
Earthquakes 
Alaska 
March 27, 1964, effects in Homer area 
Waller, Roger M. 6310 
March 27, 1964, effects in Homer area, Homer 
Spit changes: Stanley, Kirk W. 6514 
March 27, 1964, Kenai Lake area, effects 
McCulloch, David S. 6414 
Atlantic Ocean 
Bermuda area, observations, ocean floor 
Latham, Cary V. 6240 
Detection 
Digitizer for paper seismograms: Howell, B 
F., Jr. 6354 
Seismogram interpretation, P- waves, first 
arrivals: Freedman, Helen W. 6421 


Effects 
Buildings, inelastic shear type, response: Lee, 
S. L. 6351 


Buildings, model, shear rod response to 
sinusoidal excitation: Gershanik, Simon 
6353 

Landslides, ground fracturing, and seiching, 
Alaska, 1964: McCulloch, David S. 6414 

El Salvador 

May 3, 1965, San Saivador: Lomnitz, Cinna 

6356 
H ypocenters 

Automatic data processing, U.S. Coast and 

Geodetic Survey: Engdahl, Eric R. 6361 
Mechanism 

Faulting, radiation of body waves: Savage. J 
C. 6422 

Focal, use of S_waves, literature review: 
Stefansson, Ragnar. 6378 

Solutions, computer techniques, advantages: 
Hodgson, John H. 6168 

Quebec 
Seismicity: McGerrigle, H. W. 6038 
Echinodermata 
Enallaster texanus 

Cretaceous, Texas, Walnut Formation, 

biometry: Porsch, Herman W., Jr. 6092 








Edi 


EI! 


Ela 


Ele 


Ele 


Ele 


Ele 











Ecology 
Changes 
Carbon fixation rate, relation to temperature, 
tree rings: Dyck, Willy. 6558 
Uranium in mollusk shells, carbonate 
deposition: Lahoud, Joseph A. 6518 
Foraminifera 
Marine, Pacific coastal area, benthonic, depth 
zonation: Phleger, Fred B. 6495 
Mexico 
Marine, Baja California, Guerrero Negro 
Lagoon: Phleger, Fred B. 606 
Economic geology 
Bibliography 
Annotated, 1964: Geological Society of 
America. 6506 
Education 
General 
Materials, earth science, New York Regents 
examinations, 1959-1965: Cohen, Perry. 
6114 
Hydrogeology 
Sources, water resources: Lenz, Arno T. 6293 
Oceanography 
Scripps Institute of Oceanography, California: 
Booda, Larry L. 6380 
El Salvador 
Earthquakes 
May 3, 1965, San Salvador: Lomnitz, Cinna. 
6356 
Elastic properties 
Periclase 
Sound velocity, temperature dependence: 
Schreiber, Edward. 6177 
Rocks 
Anisotropy: Willard, Robert J. 6544 
Electrical methods 
Experimental studies 
Electric analog models, ground-water studies: 
Longwill, Stanley M. 6294 
Resistivity 
Stratified Earth, measurement, new technique: 
Bannister, Peter R. 6124 
Electrical surveys 
Greenland 
Icecap, resistivity, temperature effects: 
Hochstein, Manfred. 6324 
Electron microscopy 
Data 
Micas, dehydroxylated: Nakahira, M. 6531 
Elements 
Analysis 


Field tests, common minerals, handbook: 


Roseveare, George H. 6454 
Engineering geology 
Clays 
Massena (Leda) clay, shear strength tests: 
Summerlee, Thomas. 6277 
Earthquakes 


Alaska, Homer area, 1964, damage: Waller, 


Roger M. 6310 


Buildings, inelastic shear type, response: Lee, 


S. L. 6351 
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Engineering geology 
Earthquakes 
Buildings, model, shear rod response to 
sinusoidal excitation: Gershanik, Simon. 
6353 
California, San Francisco Bay area, eastern, 
land use problems: Young, Eleanor. 6214 


Excavations 
Salt Lake City, Wasatch fault effects: 
VanHorn, Richard. 6456 
Experimental studies 
Oil shale, underground retorting, effects of 
overburden pressure: Thomas, G. W. 6035 
Landslides ; 
Alaska, Kenai Lake area, 1964 earthquake 
effect: McCulloch, David S. 6414 
Open pit mines, analysis and remedial action: 
Yardley, D. H. 6431 
Materials, properties 
Petroleum reservoirs, prediction, stochastic 
model: Bennion, D. W. 6036 
Nuclear explosions 
Ground-water development: Piper, Arthur M. 
6538 
Railroads 
California, Hayward fault slippage, track 
displacement: Bonilla, M. G. 6335 
Rock mechanics 
Failure, confined Brazilian test: Jaeger, J. C. 
6238 
Laboratory tests, usefulness: Willard, Robert 
J. 6544 
Minnesota, Saint Cloud area, in-situ stresses, 
measurement: Fairhurst, Charles. 6546 
Oil shale, underground retorting, effects of 
overburden pressure: Thomas, G. W. 6035 
Ontario, Elliot Lake mines, stress 
measurement: Coates, D. F. 6067 
Ontario, Wawa area, absolute stress 
measurement, boreholes: Buchbinder, G. G. 
R. 6028 
Rock classification system, revision: Coates, 
D. F. 6130 
Stress, underground, analysis, finite element 
method: Blake, W. 6178 
Soils 
Frost penetration, factors, variability curves, 
New England: Sanger, Frederick J. 6187 
Submarine installations 
Seamounts, observation stations, possibilities: 
Palmer, H. D. 6488 
Tunnels 
California, Hayward fault slippage, damage: 
Blanchard, F. B. 6363 
California, Hayward fault slippage, damage: 
Radbruch, Dorothy H. 6365 
Urban development 
Geologic hazards and problems, code: 
Association of Engineering Geologists. 6204 
Epeirogenesis 
Mesozoic-Cenozoic 
Arizona-Mexico, Basin and Range province: 
Damon, P. E. 6311 
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Erosion 
Colorado Plateau 
Cliffs, scarp recession, rate: Schumm, S. A. 
6307 
Drainage basins 
Channel vs. hillslope processes, semiarid 
region: Leopold, Luna B. 6537 
Streams 
Alberta, Calgary area, Pleistocene deposits, 
Recent surfaces: Crickmay, C. H. 6475 
Experimental studies, flume: Guy, H. P. 6543 
Sediment transport, theory, mathematical 
expression: Bagnold, R. A. 6499 
Europium 
California 
Mountain Pass mine, separation from cerium 
group rare earths: Evans, James R. 6133 
Evaporites 
Genesis 
General: Clemency, Charles V. 6269 
Evolution 
Processes 
Organic synthesis, abiogenesis of biochemical 
compounds, comet model: Oro, John J. 
6459 
Trilobita 
Morphology, life habits, Paleozoic evidence: 
Goke, Gerhard. 6117 
Faults 
Block 
Oregon, Owyhee region, high-angle: 
Kittleman, Laurence R. 6202 
Grabens 
Illinois, northeastern, inferred geophysical 
data: McGinnis, Lyle D. 6134 
Oklahoma, Adair County, South Christie: 
Huffman, George G. 6527 
Mechanism 
Secondary faulting, theory and geological 
aspects: Chinnery, M. A. 6164 
Wyoming, Heart Mountain: Pierce, William 
G. 6344 
Normal 
Northwest Territories, Franklin, Lancaster 
Sound-Devon Island: Barrett, D. L. 6197 
Utah, Coalville area: Trexler, David W. 6056 
Utah, Deep Creek Mts., southern: Bick, 
Kenneth F. 6465 
Overthrust 
Utah, Deep Creek Mts., southern: Bick, 
Kenneth F. 6465 
Wyoming, Sheep Creek thrust, Cooper Creek 
well section: Gudim, C. J. 6181 
Patterns 
California, Modoc County: Pease, Robert W. 
6207 
Reverse 
California, Monterey County, Church Creek 
and Miller Creek faults: Dickinson, William 
R. 6471 
Strike-slip 
California, current slippage, monitoring 
networks: Pope, A. J. 6420 
California, Hayward fault, current slippage: 
Blanchard, F. B. 6363 
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Faults 
Strike-slip 
California, Hayward fault, current slippage: 
Radbruch, Dorothy H. 6365 
California, Hayward fault, current slippage, 
measurement: Bolt, Bruce A. 6362 
California, Hayward fault, current slippage, 
railroad displacement: Bonilla, M. G. 6335 
California, Hayward fault, slippage 1950-57: 
Cluff, Lloyd S. 6355 
Pacific Ocean, Molokai fracture zone: Smith, 
Stuart M. 6496 
Systems 
Hawaii, Molokai fracture zone: Malahoff, 
Alexander. 6415 
Newfoundland, Conche-Groais Island area: 
Baird, David M. 6201 
Secondary faulting, end effect: Chinnery, M. 
A. 6164 
Florida 
Absolute age 
Apalachicola delta area, Pleistocene and 
Recent sea levels, C-14: Schnable, Jon E. 
6429 
Areal geology 
Fort Meade quadrangle: Cathcart, James B. 
6539 
Economic geology 
Phosphate, Fort Meade quadrangle, 
resources: Cathcart, James B. 6539 
Titanium, general: Temple, A. K. 6106 
Hydrogeology 
Sarasota area, artesian well production, 
packer testing: Sutcliffe, H. 6450 
Sarasota County, Tamiami Formation, 
aquiclude: Eppert, Herbert C., Jr. 
6515 
Water levels and aquifers, 1961-62: Healy, 
Henry G. 6135 
Maps 
Geologic, Fort Meade quadrangle: Cathcart, 
James B. 6539 
Paleontology 
Fauna, Tertiary, Tamiami Formation, 
Sarasota County: Eppert, Herbert C., Jr. 
6515 
Gastropoda, Pliocene- Pleistocene, Turbinella, 
history: Vokes, Emily H. 6525 
Sedimentary petrology 
Florida Bay, carbonate sediments, diagenesis, 
experimental: Berner, Robert A. 6485 
Stratigraphy 
Cenozoic, Jackson Bluff, popular account: 
Yon, J. William, Jr. 6507 
Miocene-Pliocene, Hawthorn and Bone 
Valley Formations, Fort Meade 
quadrangle: Cathcart, James B. 6539 
Quaternary, Pleistocene and Recent, 
Apalachicola delta area: Schnable, Jon E 
6429 
Tertiary, Tamiami Formation, Sarasota 
County: Eppert, Herbert C., Jr. 6515 














INDEX 
Fluorspar 
Properties 
Thermoluminescence and age: Blanchard, F. 
N. 6369 
Folds 


{nticlinal 
Tennessee, Powell River area: Brokaw, 
Arnold L. 6427 
Synclinal 
Appalachians, West Virginia and Virginia, 
Hurricane Ridge: Thomas, William A. 6337 
Foraminifera 
1 laskanella, n. gen 
Permian, Lower, Alaska) Yukon boundary 
area: Skinner, John W. 6057 
Bibliography 
Annotated: Todd, Ruth. 6501 
Cretaceous 
California, Tehama County, Dry Creek, 
faunas, n. sp.: Marianos, A. W. 6384 
Texas, northern, Austin Chalk Taylor Marl 
contact, assemblages, paleoecology: Clark, 
David L. 6522 
Fusulinidae 
Permian, Alaska, British Columbia, and 
northwestern U.S.: Skinner, John W. 6057 
Quaternary 
Pacific Ocean, eastern, benthonic, depth 
zonation: Phleger, Fred B. 6495 
Planktonic, use in correlation: Parker, 
Frances L. 6494 
Virginia, southeastern, range and taxonomy 
McLean, James D., Jr. 6379 
Tertiary 
Virginia, southeastern, range and taxonomy 
McLean, James D., Jr. 6379 
Umbellina cf. U. bella (Maslov) 
Devonian, Montana, northeastern, Duperow 
Formation: Toomey, Donald F. 6318 
Fractures 
Genesis 
Tension, Illinois, basement rocks 
Lyle D. 6134 
Ground cracks 
Alaska, 1964, earthquake mobilized 
sediments, Kenai Lake: McCulloch, David 
S. 6414 
Joints 


McGinnis, 


Texas, Williamson County, west central, 
pattern analysis: Evans, James P., 3d. 6087 
Gas, natural 
Colorado 
Thornburg oil and gas field area, resources 
Dyn, John R. 6054 
Williams Fork field: Lauman, Gary W. 6122 
Kentucky 
Horse Cave quadrangle, resources 
Donald D. 6320 
Sulphur Well quadrangle, resources 
Cattermole, J. Mark. 6282 
Mexico 
18th of March field, exploration: Salmon 
Herrera, Miguel. 6540 


Haynes 
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Gas, natural 
Michigan 
Exploration and production 1965: Ells, G. D. 
6110 
New York 
Southern, current fields and possibilities, 
Oriskany Sandstone: Harding, Richard W. 
6461 
Oklahoma 
Anadarko and Arkoma basins, production, 
reserves, 1965: Jordan, Louise. 6412 
Oklahoma, central, Cherokee Group, 
Pennsylvanian, traps: Shulman, Chaim. 
630 
Ontario 
Southwestern, Silurian fields: Koepke, W. E. 
6132 
Gastropoda 
Turbinella hoerlei, n. sp. 
Quaternary, Florida, Pleistocene, Palm Beach 
County: Vokes, Emily H. 6525 
Turbinella scolymoides 
Quaternary, Mexico, Yucatan, Recent, cf. 
Florida, Pliocene: Vokes, Emily H. 6525 
Gems 
California 
Ramona pegmatite district: Simpson, Dale R. 
6470 
General 
Education 
New York Regents examinations, review, 
1959 1965: Cohen, Perry. 6114 
Philosophy 
Bibliography: Albritton, Claude C., Jr. 6382 
Textbooks 
Crystallography, mathematical theory, motif 
structure: Jaswon, M. A. 6205 
Physical geography: McIntyre, Michael P. 
6111 
Geochemical prospecting 
Mineral exploration 
Selection of sample and extraction method: 
Warren, H. V. 6041 
Soils 
Arsenic, New Brunswick: Presant, E. W. 6104 
Mercury, Mexico: Friedrich, G. H. 6105 
Geochemical surveys 
flaska 
Metals, Rampart district, Minook Creek: 
Burand, Willow M. 619] 
Stream sediments, Nenana Highway area: 
Burand, Willow M. 6190 
Michigan 
Metals, Marquette County, northern range: 
Segerstrom, Kenneth. 6445 
Negaunee quadrangle, west. central: 


Segerstrom, Kenneth. 6227 
Quebec 
Metals, La Malbaie area: Rondot, Jehan. 
6046 


Geochemistry 
Deep sea sediments 
Trace element distribution pattern, 
Pacific Ocean core: Landergren, Sture. 6510 


sources, 











Geochemistty 
Instruments 
Spectrometer, interference-free, mercury 
analysis: Barringer, A. R. 6397 
Processes 


Colloidal: Kinkel, Arthur R., Jr. 6108 


Diffusion, ocean water, radon concentration: 


Broecker, Wallace S. 6210 
Reaction rates, system Cu-S: Roseboom, 
Eugene H., Jr. 6109 


Sulfide concentration: Kinkel, Arthur R., Jr. 


6108 
Shales 
Boron analyses, North American, 
Precambrian-Cretaceous: Shaw, D. M. 
6556 
Soils 
Activation analysis for moisture, effect of 
iron: Burn, K. N. 6559 
Water 
Nitrogen compounds: Feth, J. H. 6529 
Geochronology 
Time scales 
Phanerozoic and Precambrian Canadian 
Shield, summary: Wanless, R. K. 6453 
Tree rings 
C-14 concentration, variation with 
temperature: Dyck, Willy. 6558 
Geologic thermometry 
Arkosic quartzite 


California, Peninsular Ranges: Schwarcz. H. 


P. 6339 
Chlorite- bearing assemblages 
Experimental studies: Fawcett, J. J. 6388 
Methods 
Copper sulfides: Roseboom, Eugene H., Jr 
6109 
Plagioclase, structural state, metamorphic 
rocks: Noble, Donald C. 6338 
Pyrrhotite 
Ontario, Marmoraton: Clark, A. Horrell. 
6127 
Geological exploration 
Methods 
Canada, deep drilling, progress: Findlay, D 
C. 6072 
United States, crustal drilling: Simmons, 
Gene. 607 
Geomorphology 
Environment 
Arctic, frost action, Greenland, Canada, 
Alaska: Malurie, Jean. 6052 
Delta, humid tropics: Fosberg, F. R. 6188 
Desert, playa surfaces, Mojave Desert, 
California: Langer, Arthur M. 6097 
Tundra, Greenland, Mesters Vig district: 
Raup, Hugh M. 6325 
Erosion 
Channel and hillslope processes, New Mexico 
Leopold, Luna B. 6537 
Fluvial features 


Drainage changes, California, Placer County, 
buried Eocene channel: Redmond, John L. 
6182 
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Geomorphology 
Fluvial features 
Terraces, Wisconsin, Trempealeau Valley: 
Andrews, George W. 6309 


Transport, alluvial channel, flume experiment: 


Guy, H. P. 6543 
Glacial features 


Moraines, cirques, Jalisco, Mexico: Mitchell, 


George W. 6044 


Moraines, New York, Plattsburg area: Denny, 


Charles S. 6395 
Moraines, Ohio, Licking County: Forsyth, 
Jane L. 6098 
Moraines, Wyoming, Kisinger Lakes 
quadrangle: Rohrer, Willis L. 6288 
New York, Clinton- Oriskany Falls area: 
Murray, Jay D. 6275 
Landform description 
Erosion surfaces, Alberta, Calgary area: 
Crickmay, C. H. 6475 
Microrelief, California: Stone, Richard O. 
6131 
Landform evolution 
California, Modoc County, Miocene- Recent: 
Pease, Robert W. 6207 
Marine features 
Lagoon development and ecology, Mexico: 
Phleger, Fred B. 606 
Mass movements 
Landslides, Alaska, Homer area, earthquake 
induced: Waller, Roger M. 6310 
Landslides, Jalisco, Mexico: Mitchell, George 
W. 6044 
Methods 
Remote sensing, spacecraft research: Russell, 
Richard J. 6058 
Periglacial features 
Wisconsin, ice-wedge casts: Black, Robert F. 
6467 
Quantitative geomorpholog) 
Microrelief, Fourier analysis for classification 
and mapping: Stone, Richard O. 6131 
Transport, sediment, mathematical 
expression: Bagnold, R. A. 6499 
Shore features 
Beaches, Alaska, Homer area, 1964 
earthquake induced changes: Stanley, Kirk 
W.6514 
Beaches, sand movement, equilibrium 
conditions: Cherry, John A. 6329 
Geophysical methods 
Techniques 
Infrared spectrum matching: Hunt, Graham 
R. 6123 


Georgia 


Petrology 
Coastal Plain, southern, pre-Cretaceous 
rocks, cores: Milton, Charles. 6509 


Glaciation 


Causes 
Polar wandering: Donn, William L. 6406 
Ice movements 
New York, Adirondack Mts., northeastern: 
Denny, Charles S. 6395 




















INDEX 


Glaciers 
General 
Budgets, remote sensing, spacecraft research: 
Russell, Richard J. 6058 
Ice 
Accumulation, Greenland, role of drifting 
snow: Bergeron, Tor. 6548 
Physical properties, electrical resistivity, 
Greenland: Hochstein, Manfred. 6324 
Gold 
South Carolina 
Resources and production: McCauley, 
Camilla K. 6099 
Graptolithina 
Silurian 
Maine, Houlton Smyrna Mills area: Pavlides, 
Louis. 6059 
Gravel 
Kentucky 
Greenup Ironton quadrangles, resources: 
Dobrovolny, E. 6316 
Ohio 
Licking County, resources: Forsyth,. Jane L. 
6098 
Gravity field, Earth 
Networks 
California and adjacent states, base stations: 
Chapman, Rodger H. 6331 
Gravity methods 
Interpretation 
Electronic calculators, importance: 
C., Luis. 6535 
Gravity surveys 
4laska 
Katmai Volcano area, profiles and absolute 
values: Berg, Eduard. 6424 
Prince William Sound, 1964 epicentral area: 
Case, J. E. 6498 
Atlantic Ocean 
Puerto Rico Ridge, crustal structure: Sides, J. 
D. 6027 
Illinois 
Northeastern, Precambrian basement 
structures: McGinnis, Lyle D. 6134 
Lake Superior region 
Western basin: Wold, Richard J. 6230 
Mexico 
Gulf Coastal Plain, 18th of March field 
Salmon Herrera, Miguel. 6540 
Michigan 
Keweenaw fault area, structure: Bacon, L. O 
6249 
Lake County, Sauble anomaly: Meyer. 
Howard J. 6441 
Ontario 
Northern, Moose River belt: MacLaren, A. S 
6261 
Great Lakes region 
Glacial geology 
Glacial lakes, stages, correlation: Calkin, 
Parker E. 6268 
Greenland 
4 bsolute age 
Raised beaches, Mesters Vig district, shells 
Washburn, A. L. 6464 


Morones 


and driftwood, list 
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Greenland 
Absolute age 
Thule, Tuto tunnel ice, 
6162 
Electrical surveys 
Icecap, resistivity, temperature effects: 
Hochstein, Manfred. 6324 
General 
Cosmic dust flux, ice sheets: Hamilton, 
Wayne L. 6315 
Geochemistry 
Ice sheet, inland, radioactivity of firn core 
melt water: Crozaz, G. 6103 
Geomorphology y 
Mesters Vig district, research program: 
Washburn, A. L. 6464 
Mesters Vig district, turf hummocks: Raup, 
Hugh M. 6325 
Western and northwestern, arctic features, 
interpretation: Malaurie, Jean. 
6052 
Glacial geology 
Central ice-cap, accumulation, role of drifting 
snow: Bergeron, Tor. 6548 
Ground water 
Arizona 
Data, Salt River valley, western: Kam, 
William. 6180 
California 
Chemical and mineral analyses, northeastern: 
California Dept. Water Resources. 6076 
Levels, 1964, Central coastal area: California 
Dept. Water Resources. 6075 
Levels, 1964, southern: California Dept. 
Water Resources. 6100 
Quality, 1964, southern, chemical analyses: 
California Dept. Water Resources. 6077 
Resources, North Coastal area, southern 
hydrographic units: California Dept. Water 
Resources. 6209 
Salt-water intrusion, Santa Clara Valley, sea 
water: California Dept. Water Resources. 
6075 
Connecticut 
Resources, Quinebaug River basin: Randall, 
Allan D. 6196 
Delaware 
Resources, evaluation, selected areas: Baker, 
W. Wayne. 6137 
Florida 
Artesian production, Sarasota area wells, 
packer testing: Sutcliffe, H. 6450 
Levels, 1961-62: Healy, Henry G. 6135 
General 
Movement, Hele-Shaw viscous flow model, 
construction, use: Columbus, Nathan. 6451 
Illinois 
Resources, Interstate Highway System areas: 
Cartwright, Keros. 6147 
Kansas 
Resources, Miami County: 
6504 
Michigan 
Recharge, artesian aquifer, Kalamazoo area: 
Reed, J. E. 6513 


C-14: Oeschger, H. 


Miller, Don E. 
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Ground water 
Nebraska 
Availability and use: Shaffer, F. 
Saskatchewan 


Butler. 6503 


Resources, Rosetown area, surficial aquifers: 
Scott, J. S. 6048 
United States 
Research, history: Hackett, O. Milton. 6291 
Utah 
Resources, southwestern, selected basins 
Sandberg, G. W. 6216 
Gulf Coastal Plain 
Paleontolog) 
Pisces, Cretaceous Recent, Albulidae, genera 
and lineages: Frizzell, Don L. 6167 
Gulf of California 
Paleontology 
Ostracoda, Recent, Cyprideis castus: 
Sandberg, Philip. 6523 
Gulf of Mexico 
Absolute age 
Pleistocene sediments, Pa. Th method, 
modification: Rona, Elizabeth. 6552 
Paleontology 
Ostracoda, Recent, Cyprideis bensoni, n. sp.: 
Sandberg, Philip. 6523 
Seismic surveys 
Mexico, coastal area, 1949 64 standards of 
operation: Limon, Antonio C. 6457 
Gymnosperms 
Carboniferous 
Canada, eastern, Tournasian to Westphalian 
intervals, megaplant remains: Bell, W. A 
6297 
Gypsum 
Genesis 
General: Clemency, Charles V. 6269 
New York 
Western, Salina Group: Clemency, Charles V. 
6269 
Hawaii 
Maps 
Magnetic, horizontal intensity, epoch 1965.0: 
U.S. Coast and Geodetic Survey. 6219 
Magnetic, isoclinic, epoch 1965.0: U.S. Coast 
and Geodetic Survey. 6220 
Magnetic, isogonic chart, epoch 1965.0: U.S 
Coast and Geodetic Survey. 6217 
Magnetic, total intensity, epoch 1965.0: U.S. 
Coast and Geodetic Survey. 6218 
Magnetic, vertical intensity, epoch 1965.0: 
U.S. Coast and Geodetic Survey. 6221 
Marine geology 
Molokai fracture zone, crustal structure and 
topography: Smith, Stuart M. 6496 
Mineralogy 
Halloysite, Maui, desilication and formation 
of gibbsite: Uehara, Gore. 6189 
Structural geology, 
Molokai Tracture zone: Malahotf, Alexander 
6415 
Heat flow 
{rctic Ocean 
Continental Shelf off Prince Patrick Island 
Paterson, W. S. B. 6166 
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Heat flow 
Measurement 


Deep boreholes, volcanic or geothermal areas. 
techniques: Beck, A. E. 6073 
Northwest Territories, Muskox drilling 
project: Hobson, G. D. 603 
Northwest Territories 
Muskox intrusion: Beck, A. E. 6186 
Prince Patrick Island, Mould Bay area 
Paterson, W. S. B. 6166 
Heavy minerals 
Exploration 
Field separation method: Gunn, Christopher 
B. 6280 
Helium 
Geochemistry 
Flux, Pacific Ocean floor, possibility: Suess, 
Hans E. 6547 
History 
Hydrogeology 
Ground water research, United States 
Hackett, O. Milton. 6291 
Hydrogeology 
1 quifer properties 
Hydraulic diffusivity in stream drained 
Stallman, R. W. 6425 
Quicksand, water well development 
Patchick, P. F. 6449 
Automatic data processing 
General, U.S. Geological Survey techniques 
Johnson, Arnold !. 6295 
Education 
Water resources, available sources: Lenz, 
Arno T. 6293 
Geochemistry 
Nitrogen compounds: Feth, J. H. 6529 
Ground. water movement 
Electric analog models: Longwill, Stanley M 
6294 
Hele Shaw viscous flow model, construction 
use: Columbus, Nathan. 6451 
Quicksand conditions, water well 
development: Patchick, P. F. 6449 
Waste transport, analysis: Nelson, R 
William. 6292 
Ground. water research 
History, United States: Hackett, O. Milton 
6291 
Mathematical models 
Electric analog: Longwill, Stanley M. 6294 
Practice 
International Hydrological Decade: Nace, 
Raymond L. 6290 
Research 
Water Resources Research Act, effects: 
Maxey, George B. 6319 
Resource development 
Cratering, nuclear explosions: Piper, Arthur 
M. 6538 
Ground water laws, Colorado: McConaghy. 
J. A. 6541 
Hydrothermal alteration 
Dolomitization 
Utah, western, Middle Devonian marble 
Nelson, Robert B. 6330 


















































Hydrothermal alteration 
Phase relations 
Kyanite- andalusite equilibrium, revised 
diagram: Newton, Robert C. 6476 
Ice, non-glacial 
Behavior in soils 
New England, frost penetration, factors, 
variability curves: Sanger, Frederick J. 6187 
Igneous rocks 
Alkalic 
Composition, Texas, Uvalde County, Allen 
Ranch area, intrusions: Russell, Richard V. 
6084 
Basalt 
Petrology, Minnesota, Keweenawan flows: 
Green, John C, 6257 
Composition 
Modal analysis, X-ray diffraction technique: 
Tatlock, D. B. 6497 
Pegmatite 
Michigan, Felch district, Be-Ti-Mo 
Mathews, Geoffrey W. 6440 
Petrology 
Zircon population studies, weathered and 
fresh rock: Harris, Rae L., Jr. 6143 
Rhyolite 
General description, Oklahoma: Ham, 
William E. 6516 
Ultramafi« 
Petrology, Montana: Jackson, Everett D. 6128 


ratios: 


Volcanics 
General description, Oregon, Owyhee region: 
Kittheman, Laurence R. 6202 
Geochemistry, Northwest Territories, 
Mackenzie, Yellowknife Group: Baragar, 
W.R.A. 6557 
Petrology, Pacific Ocean, Mendocino fracture 
zone: Nayudu, Y. Rammohanroy. 6551 
Illinois 
Geophysical surveys 
Northeastern, seismic, gravity, and 
aeromagnetic: McGinnis, Lyle D. 
6134 
Hydrogeology 
Interstate Highway System areas, ground 
water supplies: Cartwright, Keros. 6147 
Structural geology 
Northeastern, crustal tectonics, Precambrian 
basement, geophysical data: McGinnis, 
Lyle D. 6134 
Inclusions 
Diatreme 
Xenocrysts and xenoliths, Arizona and New 
Mexico: O'Hara, M. J. 6387 
Silicate 
Chromite host: Jackson, Everett D. 6128 
Indiana 
General 
Stone mosaic, University of Notre Dame, 
properties, sources: Winkler, Erhard M. 
6303 
Paleontology 
Algae, Silurian, Niagaran dolomite mud 
Textoris, 


mound, zones, transition to reef: 
Daniel A. 6407 
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Indiana 
Sedimentary petrology 
Lapel, Niagaran reefs, turbidites in dolomite: 
Carozzi, Albert V. 6383 


Niagaran dolomite mud mound, zones, 
transition to reef: Textoris, Daniel A. 6407 
Southcentral, Carboniferous formations, 
sedimentary structures: Pettijohn, Francis J. 
6505 
Infrared methods 
Techniques 
Spectrum matching: Hunt, Graham R. 6123 
Intrusions 
Layered 
Petrology, chromite: Jackson, Everett D. 6128 
Structure 
Michigan, Bergland area, felsite intrusion, 
protoclastic borders: Dobell, Joseph P. 6433 
Invertebrata 
Silurian 
Ontario, southwestern, Lake Temiskaming, 
and Hudson Bay-James Bay area, faunas: 
Bolton, Thomas E. 6296 
lowa 
Mineralogy 
Potassium~bentonites: Mossler, John H. 6065 
Paleontology 
Crinoidea, Mississippian, Rhodocrinites, 
regenerated arms: Strimple, H. L. 6401 
Palynomorphs, Pennsylvanian, Cirratriradites, 
type species refined: Wilson, L. R. 6392 
Stratigraphy 
Pennsylvanian, Swope and Dennis 
Formations, facies: Payton, Charles E. 6328 
Iron 
Genesis 
Precambrian formations, metamorphic grade, 
hematite- magnetite relations: Han, Tsu 
Ming. 6258 
Geochemistry 
Pyrrhotite-pyrite- magnetite, Ontario, 
Marmoraton: Clark, A. Horrell. 6127 
Siderite- magnetite stability: Yui, Shunzo. 
6129 
Minnesota 
Fillmore County district, origin: Bleifuss, R. 
L. 6430 
Tower-Soudan State Park, Soudan mine, 
general: Sims, Paul K. 6047 
Northwest Territories 


Baffin Island, genesis: Gross, G. A. 6170 
Baffin Island, occurrence: Jackson, G. D. 
6042 
Quebec 
Mount Wright- Mount Reed district, 
structural control: Clarke, Peter J. 6542 
Isotopes 
Carbon 
Douglas fir, secular variations of C- 14: Dyck, 


Willy. 6558 
Lead 
Ratios, New Mexico, west-central, 
significance: Sinclair, A. J. 6102 
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Isotopes 
Oxygen 
Quartz and magnetite, Biwabik Iron 


Formation, fractionation: Perry, E. C., Jr. 


6417 
Thorium 
Sea water and sediments, Pacific Ocean: 
Somayajulu, B. L. K. 6163 
Uranium 
Sea water and sediments, Pacific Ocean: 
Somayajulu, B. L. K. 6163 
Jurassic 
Alberta 
Limestone Mountain area, Fernie Group, 


upper Pliensbachian established: Frebold, 


Hans. 6298 
New Mexico 
North-central, Entrada Formation, origin: 
Tanner, William F. 6144 
Kansas 
Areal geology 
Miami County: Miller, Don E. 6504 
Hydrogeology 
Miami County, ground-water resources: 
Miller, Don E. 6504 
Maps 
Geologic and ground water, Miami County: 
Miller, Don E. 6504 
Kentucky 
Economic geology 
Coal, sand, gravel, Greenup-Ironton 
quadrangles: Dobrovolny, E. 6316 
Limestone and bitumens, Homer quadrangle: 
Gildersleeve, Benjamin. 6317 
Limestone and sand, Valley View quadrangle: 
Greene, Robert C. 6148 
Limestone, Elizabethtown quadrangle: 
Kepferle, Roy C. 6152 
Mineral resources, Albany quadrangle: Lewis, 
Richard Q., Sr. 6281 
Mineral resources, Concord and Buena Vista 
quadrangles: Morris, Robert H. 6150 
Mineral resources, Marion quadrangle: Trace, 
Robert D. 6183 
Mineral resources, Tonieville quadrangle: 
Moore, Frank B. 6153 
Petroleum and gravel, Edmonton quadrangle: 
Cattermole, J. Mark. 6149 
Petroleum, Monroe and Metcalfe Counties, 
producing zones: Miller, George H. 6479 
Petroleum, natural gas, limestone, Horse Cave 
quadrangle: Haynes, Donald D. 6320 
Petroleum, natural gas, limestone, Sulphur 
Well quadrangle: Cattermole, J. Mark. 6282 
Maps 
Geologic, Adairville quadrangle: Shawe, Fred 
R. 6155 
Geologic, Albany quadrangle: Lewis, Richard 
Q., Sr. 6281 
Geologic, Allensville quadrangle: Klemic, 
Harry. 6151 
Geologic, Church Hill quadrangle: Ulrich, 
George E. 6283 
Geologic, Concord and Buena Vista 
quadrangles, parts: Morris, Robert H. 6150 
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Kentucky 
Maps 
Geologic, Dot quadrangle: Shawe, Fred R. 
6154 
Geologic, Edmonton quadrangle: Cattermole, 
J. Mark. 6149 
Geologic, Elizabethtown quadrangle: 
Kepferle, Roy C. 6152 
Geologic, Greenup-Ironton quadrangles: 
Dobrovolny, E. 6316 
Geologic, Homer quadrangle: Gildersleeve, 
Benjamin. 6317 
Geologic, Horse Cave quadrangle: Haynes, 
Donald D. 6320 
Geologic, Marion quadrangle: Trace, Robert 
D. 6183 
Geologic, Sulphur Well quadrangle: 
Cattermole, J. Mark. 6282 
Geologic, Tonieville quadrangle: Moore, 
Frank B. 6153 
Geologic, Valley View quadrangle: Greene, 
Robert C. 6148 
Stratigraphy 
Carboniferous and Quaternary, Albany 
quadrangle, section: Lewis, Richard Q., Sr. 
6281 
Carboniferous and Quaternary, Marion 
quadrangle, section: Trace, Robert D. 6183 
Carboniferous and Tertiary- Quaternary, 
Greenup-Ironton quadrangles, section: 
Dobrovolny, E. 6316 
Edmonton quadrangle, section: Cattermole, J. 
Mark. 6149 
Mississippian and Quaternary, Adairville 
quadrangle: Shawe, Fred R. 6155 
Mississippian and Quaternary, Allensville 
quadrangle, section: Klemic, Harry. 6151 
Mississippian and Quaternary, Church Hill 
quadrangle, section: Ulrich, George E. 6283 
Mississippian and Quaternary, Dot 
quadrangle, section: Shawe, Fred R. 6154 
Mississippian and Quaternary, Elizabethtown 
quadrangle, section: Kepferle, Roy C. 6152 
Mississippian and Quaternary, Homer 
quadrangle, sections: Gildersleeve, 
Benjamin. 6317 
Mississippian and Quaternary, Horse Cave 
quadrangle, section: Haynes, Donald D. 
6320 
Mississippian and Quaternary, Sulphur Well 
quadrangle, section: Cattermole, J. Mark. 
6282 
Mississippian and Quaternary, Tonieville 
quadrangle, section: Moore, Frank B. 6153 
Ordovician and Cenozoic, Valley View 
quadrangle, section: Greene, Robert C. 
6148 
Ordovician- Mississippian, Quaternary, 
Concord-Buena Vista quadrangles, section: 
Morris, Robert H. 6150 
Lake Superior region 
Geomorphology 
Lake basin, bathymetry, buried valleys: 
Farrand, W. R. 6254 








INDEX 


Lake Superior region 
Gravity surveys 
Western basin: Wold, Richard J. 6230 
Magnetic survey 
Western, airborne: Wold, Richard J. 6448 
Magnetic surveys 
Eastern basin, airborne: Hinze, William J. 
6260 
Western basin, airborne: Wold, Richard J. 
* 6230 
Maps 
Geomorphologic, lake basin, bathymetric: 
Farrand, W. R. 6254 
Seismic surveys 
Western basin, sub bottom profiling: Wold, 
Richard J. 6230 
Structural geology 
Keweenawan basin, tectonics, analysis: White, 
Walter S. 6446 
Lakes 
Alaska 
Kenai Lake, bathymetry and earthquake 
induced waves and seiches: McCulloch, 
David S. 6414 
Hydrogeology 
Minnesota, relation to ground water: 
Schwartz, George M. 6444 
Sediments 
Nicaragua, fresh water history: Swain, 
Frederick M. 6313 
Lakes, extinct 
Nevada 
Lake Lahontan, Pleistocene fluctuations: 
Morrison, Roger B. 6061 
Lead 
Arizona 
Glove mine, supergene enrichment: Olson, 
Harry J. 6107 


Isotopes 
Pb 208/Pb 206 and Th U, New Mexico: 
Sinclair, A. J. 6102 


Tennessee 
Powell River area, resources: Brokaw, Arnold 
L. 6427 
Limestone 
Kentucky 
Elizabethtown quadrangle, resources: 
Kepferle, Roy C. 6152 
Homer quadrangle, resources: Gildersleeve, 
Benjamin. 6317 
Horse Cave quadrangle, resources: Haynes, 
Donald D. 6320 
Sulphur Well quadrangle, resources: 
Cattermote, J. Mark. 6282 


Valley View quadrangle, resources: Greene, 


Robert C. 6148 
Nova Scotia 


Cape Breton Island, description of localities: 


Murray, D. A. 6068 
Louisiana 
Paleontology 
Mammalia, Pleistocene, Sicily Island area, 
bear: Arata, Andrew A. 6403 


139] 


Louisiana 
Paleontology 
Mammalia, Tertiary, Fort Polk area, 
gomphotherid: Arata, Andrew A. 
6404 
Sedimentary petrology 
Lake and nearshore marine sediments, 
environments, identification: Kane, Henry 
E. 6312 
Wilcox Formation, channel sands: Craft, W. 
E. 6460 
Luminescence 
Fluorite 
Interpretation: Blanchard, F. N. 6369 
Magmas 
Differentiation 
Immiscible liquids: Jackson, Everett D. 6128 
Magnetic field, Earth 
Maps 
Horizontal intensity, epoch 1965.0, United 
States: U.S. Coast and Geodetic Survey. 
6219 
Horizontal intensity, epoch 1965.0, world: 
U.S. Coast and Geodetic Survey. 6139 
Inclination, epoch 1965.0, world: U.S. Coast 
and Geodetic Survey. 6138 
Isoclinic, epoch 1965.0, United States: U.S. 
Coast and Geodetic Survey. 6220 
Isogonic, epoch 1965.0, United States: U.S. 
Coast and Geodetic Survey. 6217 
Total intensity, epoch 1965.0, United States: 
U.S. Coast and Geodetic Survey. 6218 
Total intensity, epoch 1965.0, world: U.S. 
Coast and Geodetic Survey. 6141 
Vertical intensity, epoch 1965.0, United 
States: U.S. Coast and Geodetic Survey. 
6221 
Vertical intensity, epoch 1965.0, world: U.S. 
Coast and Geodetic Survey. 6140 
Magnetic methods 
Interpretation 
Glaciated region, single-station representivity: 
Bacon, L. O. 6250 
Quantitative, airborne 
Morley, L. W. 6039 
Magnetic properties 
Red sandstone 
Ratio of intensity of remanent to 
susceptibility: Nesbitt, Jill D. 6302 
Magnetic surveys 
Arctic 
Baffin Bay-Lancaster Sound area, shipborne: 
Barrett, D. L. 6197 
California 
Trinity County, Island Mtn. mine area, sulfide 
body: Chapman, Rodger H. 6472 
Illinois 
Northeastern, Precambrian basement 
structures: McGinnis, Lyle D. 6134 
Lake Superior region 
Eastern basin, airborne: Hinze, William J. 
6260 
Western, airborne: Wold, Richard J. 6448 
Western basin, airborne: Wold, Richard J. 
6230 


data, mineral areas: 
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Magnetic surveys 
Michigan 
Keweenaw fault area, structure: Bacon, L. O. 
6249 
Lake County, Sauble anomaly: Meyer, 
Howard J. 6441 
Upper Peninsula, east half, airborne: Hinze, 
William J. 6260 
New York 
Plattsburgh gravity anomaly: Myer, G. 6279 
Ontario 
Northerr, Moose River belt: MacLaren, A. S. 
6261 
Paficic Ocean 
Northeastern, anomalous area, extent: Raff, 
Arthur D. 6247 
Virginia 
Piedmont, southwestern, airborne: Virginia 
Div. Mineral Resources. 6466 
Maine 
Paleontology 
Graptolithina, Silurian, Houlton-Smyrna 
Mills area: Pavlides, Louis. 6059 
Structural geolog) 
Houlton-Smyrna Mills area, Taconic 
orogeny, absence: Pavlides, Louis. 6059 
Major-element analyses 
Albite 
California, Marin County, metamorphic: 
Crawford, Maria L. 6376 
Basalt 
Northwest Territories, Yellowknife Group: 
Baragar, W. R.A. 6557 
Chrysoprase: Faust, George T. 6385 
Eclogite 
Arizona and New Mexico, Navajo 
Reservation, diatremes: O'Hara, M. J. 6387 
Garnet 
Arizona and New Mexico, Navajo 
Reservation, diatremes: O'Hara, M. J. 6387 
Genthite 
Pennsylvania, Lancaster County: Faust, 
George T. 6385 
Ilmenite 
General, alteration products: Temple, A. K. 
6106 
Olivine 
Arizona and New Mexico, Navajo 
Reservation, diatremes: O'Hara, M. J. 6387 
Plumbojarosite 
New Mexico, Cook’s Peak: Mumme, W. G. 
6530 
Pyroxene 
Arizona and New Mexico, Navajo 
Reservation, diatremes: O'Hara, M. J. 6387 
Roeblingite 
New Jersey, Franklin Furnace, and Sweden: 
Foit, Franklin F. 6528 
Spessartite 
New Mexico, Rio Arriba County: Gresens, 
Randall L. 6377 
Vesuvianite 
California, Dallas area, X ray diffraction: 
Murdoch, Joseph. 6389 
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Major-element analyses 
Water 
California, southern, ground: California Dept. 
Water Resources. 6077 
Mammalia 
Euarctos americanus 
Quaternary, Louisiana, Pleistocene, Sicily 
Island area: Arata, Andrew A. 6403 
Gomphotheriinae 
Tertiary, Louisiana, Fort Polk area: Arata, 
Andrew A. 6404 
Soricidae, n. gen., n. sp. 
Tertiary, Oregon, Malheur County, late 
Miocene: Hutchison, John .Howard. 6203 


Manganese 
Minnesota 
Biwabik Iron-Formation, distribution: Lepp, 
Henry. 6439 
Manitoba 


Economic geology 
Zinc-copper, Chisel Lake orebody, structure: 
Martin, P. L. 6069 
Maps 
Aeromagnetic, Maskwa Lake area: Canada 
Geological Survey. 6195 
Aeromagnetic, Winnipeg mining district, 
Sheet 53 O/C10: Canada Geological Survey 
6571 
Aeromagnetic, Winnipeg mining district, 
Sombert Lake area: Canada Geological 
Survey. 6572 
Bedrock topography, Riding Mountain area: 
Klassen, R. W. 6049 
Mantle 
Canada 
Gulf of Saint Lawrence region, seismic data, 
structure: Ewing, G. N. 6555 
Exploration 
Deep drilling on land, Canada: 
C. 6072 
General 
International Upper Mantle Project, plans 
and progress: Upper Mantle Committee. 
6500 
Marine geology 
Arctic 
Baffin Bay-Lancaster Sound region, magnetic 
survey: Barrett, D. L. 6197 
Atlantic Ocean 
Continental shelf and slope, cooperative 
program, U.S. Geol. Survey: Corwin, 
Gilbert. 6550 
Petroleum, possibilities on continental shelf: 
Maher, John C. 6532 
Bottom features 
Seamounts, scientific and strategic site 
possibilities: Palmer, H. D. 6488 
Techniques of study and exploitation, popular 
account: Kovalik, Vladimir. 6428 
Geochemistry 
Authigenic minerals, ocean floor, origin: 
Arrhenius, Gustaf. 6554 
Gulf of Mexico 
Straits of Florida, structure, seismic profiles: 
Uchupi, Elazar. 6416 


Findlay, D. 





























Marine geology 
Mineral resources 
Techniques of study and exploitation, popular 
account: Kovalik, Vladimir. 6428 
Pacific Ocean 
Hawaii, Molokai fracture zone, western 
continuation: Malahoff, Alexander. 
6415 
Mendocino fracture zone, volcanic rocks and 
sediments, petrology: Nayudu, Y. 
Rammohanroy. 6551 
Paleontology 
Pacific Ocean off U.S. and Mexico, 
foraminifers, zonation of benthonic: 
Phleger, Fred B. 6495 
Sedimentation 
Continental slope deposits, canyon funneling: 
Shepard, Francis P. 6549 
Sediments 
Arctic, Baffin Bay: Marlowe, J. I. 6200 
Atlantic Ocean, continental shelf off Georgia, 
oolites: Pilkey, Orrin H. 6411 
Stratigraphy 
Atlantic Ocean, continental shelf off Florida, 
drilling: Saito, Tsunemasa. 6071 
Structure 
Mohole site, geophysical survey, Atlantic and 
Pacific: Sides, J. D. 6027 
Mercury 
Abundance 
Soils, Mexico: Friedrich, G. H. 6105 
Metals 
Alaska 
Rampart district, Minook Creek, exploration: 
Burand, Willow M. 6191 
Michigan 
Negaunee quadrangle, base: 
P. 6263 
Metamorphic rocks 
Carbonatite 
Petrology, Ontario, Firesand River complex, 
barite-quartz phase: Heinrich, E. William. 
6259 
Gneiss 
Origin, zircon morphology: 
Donald. 6517 
Petrology, New York, Westchester County, 
Poundridge leptite: Lessing, Peter. 6274 
Greenschist 
Plagioclase, structural state: Noble, 
C. 6338 
Temperature of formation, limits set by 
chlorite: Fawcett, J. J. 6388 
Hornfels 
Alteration, siliceous dolomite, equilibria, 
Montana: Melson, William G. 6391 
Marble 
Alteration, Utah, western, contact zone: 
Nelson, Robert B. 6330 
Mineral assemblages 
Experimental study, clay 


Puffett, Willard 


Eckelmann, F 


Donald 


mineral-carbonate 


relations: Levinson, A. A. 6370 

K yanite-andalusite, reversible phase 
equilibrium relations: 
6476 


Newton, Robert C. 
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Metamorphic rocks 
Mineral facies 
Plagioclase, structural state: Noble, 
C. 6338 
Quarizite 
Mineral composition and geochemistry, 
variations, California: Schwarcz, H. P. 6339 
Slate 
Structural features, Michigan, 
Mackasey, W. O. 6252 
Taconite 
Geochemistry, isotope fractionation in quartz 
and magnetite, Minnesota: Perry, E. C., Jr. 
6417 
Metamorphism 
Contact 
Dolomites, siliceous, phase equilibria: 
Melson, William G. 6391 
Heat-flow model, Biwabik Iron Formation, 
northern Minnesota: Perry, E. C., Jr. 6417 
Minnesota, Biwabik Iron-Formation, zones: 
French, Bevan M. 6434 
Oxidation-reduction 
Iron-formations, Precambrian, grade, 
hematite-magnetite relations: Han, Tsu 
Ming. 6258 
P-T conditions 
Aluminum-silicate phase diagram, 
Newton, Robert C. 6476 
Greenschist, limits set by chlorite: Fawcett, J. 


Donald 


Michigamme: 


revision: 


J. 6388 
Plagioclase, structural state: Noble, Donald 
C. 6338 
Regional 
Effect on petroleum accumulation: Landes, 


Kenneth K. 6478 

Progressive, arkosic quartzite, California: 
Schwarcz, H. P. 6339 

P-T conditions, low grade, Oklahoma, 


Ouachita Mts.: Mankin, Charles J. 6399 
Meteor craters 
Arizona 
Meteor Crater, origin: Struve, Otto. 6119 
Meteor Crater, origin, controversy, review: 
Beaty, Janice J. 6063 
General 
Meteorite, size and impact energy: Struve, 
Otto. 6169 
Meteorites 


Collections 
Chicago Natural History 
Horback, Henry. 6208 
Composition 
Chondrites, carbonaceous, 
Staplin, F. L. 6477 
Cosmic dust 
Polar ice sheets and upper atmosphere: 
Hamilton, Wayne L. 6315 
General 
Popular account: Witherell, Percy W. 
Impact energy 
Size calculation: Struve, Otto. 6169 
Kota Kota 
Composition, djerfisherite, new mineral: 
Fuchs, Louis H. 6483 


Museum, catalog: 


organic remains: 


6118 
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Meteorites 
Stony 
Chondrules, genesis: Cameron, A. G. W. 6185 
Mexico 
Absolute age 
Baja California, Guerrero Negro Lagoon, 
storm berm: Phleger, Fred B. 606 
Volcanic and plutonic rocks, Basin and Range 
province: Damon, P. E. 6311 
Engineering geology 
Landslides, Zacoalco area, Jalisco: 
George W. 6044 
Geochemistry 
Pachuca, geochemical prospecting: 
G.H.6105 
Geomorphology 
Baja California, lagoon development and 
ecology: Phleger, Fred B. 606 
Glacial geology 
Jalisco, moraines, cirques, drumlins: Mitchell, 
George W. 6044 
Gravity surveys 
Gulf Coastal Plain, 18th of March field: 
Salmon Herrera, Miguel. 6540 


Mitchell, 


Friedrich, 


Paleontology 
Gastropoda, Recent, Turbinella, cf. Florida, 
Pliocene: Vokes, Emily H. 6525 

Sedimentary petrology 
Baja California, Guerrero Negro Lagoon, 
post-glacial sediments: Phleger, Fred B. 

606 
Seismic surveys 
Gulf Coastal Plain, 18th of March field: 
Salmon Herrera, Miguel. 6540 
Stratigraphy 
Cretaceous, Cardenas Formation, San Luis 
Potosi: Myers, Ralph Lawrence, 2d. 6094 
Michigan 
Areal geology 
Negaunee quadrangle: Puffett, Willard P. 
6263 
Sault Sainte Marie area: Kemp, C. Ernest. 
6234 
Economic geology 
Construction materials, resources, building 
stone: Dobell, Joseph P. 6253 
Copper, White Pine deposit, zoning: Brown, 
Alexander C. 6251 
Metals, Negaunee quadrangle, base: Puffett, 
Willard P. 6263 
Petroleum and natural gas, exploration and 
production 1965: Ells,G. D. 6110 
Geochemistry 
Felch district, pegmatites, Be-Ti-Mo ratios: 
Mathews, Geoffrey W. 6440 
Marquette County, northern range, 
geochemical prospecting: Segerstrom, 
Kenneth. 6445 
Negaunee quadrangle, west-central, 
geochemical prospecting: Segerstrom, 
Kenneth. 6227 
Geomorphology 
Sault Sainte Marie area, 
Tovell, Walter M. 6229 


raised shorelines: 
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Michigan 
Gravity surveys 
Keweenaw fault area, structure: Bacon, L. O. 
6249 
Lake County, Sauble anomaly: Meyer, 
Howard J. 6441 
Hydrogeology 
Kalamazoo area, recharge of artesian aquifer: 
Reed, J. E. 6513 
Magnetic surveys 
Keweenaw fault area, structure: Bacon, L. O. 
6249 
Lake County, Sauble anomaly: Meyer, 
Howard J. 6441 
Upper Peninsula, east half, airborne: Hinze, 
William J. 6260 


Maps 
Geologic, Kalamazoo area, surficial: Reed, J. 
E. 6513 
Oil and gas fields, 1965: Ells, G. D. 6110 
Mineralogy 


Calcite- pyrite intergrowth, Iron Mountain 
area: Zimmer, Paul W. 6232 
Champion iron mine, manganese- bearing 
veins: Babcock, Larry L. 6248 
Clay minerals, Houghton-Baraga-Ontonogan 
Counties, glacial deposits: Ruotsala, A. P. 
6226 
Marquette County, Republic mine area, iron 
formation: Han, Tsu- Ming. 6437 
Thomsonite and prehnite, Keweenaw 
Peninsula: Dobell, J. P. 6348 
White Pine copper deposit, zoning: Brown, 
Alexander C. 6251 
Petrology 
Bergland area, felsite intrusion, 
borders: Dobell, Joseph P. 6433 
Champion area, manganese- bearing iron 
formation: Babcock, Larry L. 6248 
Felch district, pegmatites: Mathews, Geoffrey 
W. 6440 
Marenisco- Watersmeet area, granite: 
Crawford E. 6435 
Marquette County, Republic mine area, iron 
formation: Han, Tsu- Ming. 6437 
Sedimentary petrology 
Marquette County, Sugar Loaf Peak, 
conglomerate: Spiroff, Kiril. 6228 
Stratigraphy 
Precambrian, Marenisco- Watersmeet area: 
Fritts, Crawford E. 6435 
Structural geology 
Keweenaw fault area, geophysical evidence: 
Bacon, L. O. 6249 
Marenisco- Watersmeet area: Fritts, Crawford 
E. 6435 
Skanee quadrangle, Arvon Hill area, 
statistical analysis: Juilland, J. D. 6447 
Upper Peninsula, Michigamme slates, small 
scale features, analysis: Mackasey, W. O. 
6252 
Microscope methods 
Photography 
Cover~glass aberrations, correction: 
Klosevych, Stanley. 6113 


protoclastic 


Fritts, 


























INDEX 


Military geology 
Seamounts 
Strategic site possibilities: Palmer, H. D. 6488 
Mineragraphy 
Textures 
Ilmenite, alteration products: Temple, A. K. 
6106 
Mineral collecting 
Guides 
Minnesota: Rapp, G. R., Jr. 6146 
Mineral data 
A /bite 
California, Marin County, metamorphic: 
Crawford, Maria L. 6376 
Synthesis from kaolinite at 210° and 24°C: 
Chagnon; Jean-Yves. 6165 
Ankerite 
Colorado Utah, Green River Shale, X-ray 
diffraction data: Smith, John Ward. 6211 
Apatite 
Quantitative determination, X-ray 
diffraction: Bromberger, S. H. 6096 
A xinite 
Minnesota, manganoan, composition 
variation: French, Bevan M. 6255 
Calcite 
Michigan, intergrowth with pyrite: Zimmer, 
Paul W. 6232 
Quantitative determination, X-ray 
diffraction: Bromberger, S. H. 6096 
Carbonate group 
Identification in rocks, staining technique: 
Dickson, J. A. D. 6064 
Carnegieite 
Synthesis from kaolinite and sodium 
carbonate: Kubo, Yasushi. 6374 
Chrysoprase 
Description: Faust, George T. 6385 
Chrysotile 
Structure, hollow tube, verification and 
experimental filling: Clifton, R. A., Jr. 6372 
Clinopyroxene 
Unit cell dimensions and ionic substitutions: 
Viswanathan, K. 6367 
Digenite 
Cell edges, temperature-composition 
variation: Roseboom, Eugene H.., Jr. 
6109 
Djerfisherite 
Alkali copper-iron sulfide, Kota Kota 
meteorite, new: Fuchs, Louis H. 6483 


Djurleite 
Synthetic: Roseboom, Eugene -H., Jr. 6109 
Dolomite 
Quantitative determination, X-ray 
diffraction: Bromberger, S. H. 6096 
Eulytite 
Structure: Segal, D. J. 6161 
Fluorite 
Thermoluminescence and age: Blanchard, F. 
N. 6369 
Garnet 


Arizona and New Mexico, Navajo 
Reservation, diatremes: O'Hara, M. J. 6387 
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Mineral data 
Garnierite group 
Description and history of terminology: 
Faust, George T. 6385 
Genthite 
Description: Faust, George T. 6385 
Gibbsite 
Genesis by desilication of halloysite, Hawaii: 
Uehara, Gore. 6189 
Halloysite 
Replaced by gibbsite, Hawaii: Uehara, Gore. 
6189 
Heazlewoodite 
Synthesis: Cole, W. F. 6371 
Ilmenite 
Alteration products: Temple, A. K. 610 
Iron-bearing minerals 
Properties, Mossbauer resonance absorption 
spectrums: Herzenberg, C. L. 6239 


Leucoxene 
Definition: Temple, A. K. 6106 
Marcasite 
Inversion to pyrite by grinding, discredited: 
Izard, John E. 6278 
Muscovite 
Electron microscope observation, distinction 
from phlogopite: Nakahira, M. 6531 
Nepheline 
Synthesis from kaolinite and sodium 
carbonate: Kubo, Yasushi. 6374 
Olivine 
Arizona and New Mexico, Navajo 


Reservation, diatremes: O'Hara, M. J. 6387 
Periclase 
Elastic properties, sound velocity: Schreiber, 


Edward. 6177 
Phlogopite 
Electron microscope observation, distinction 
from muscovite: Nakahira, M. 6531 


Pimelite 
Description: Faust, George T. 6385 
Plagioclase 
Structural state, metamorphosed volcanic 
rocks: Noble, Donald C. 6338 
Plumbojarosite 
X-ray properties, synthesis: Mumme, W. G. 
6530 
Prehnite 
General description, distinction from 
thomsonite: Dobell, J. P. 6348 


Pseudorutile 

Properties: Temple, A. K. 6106 
Pumpellyite 

Structure: Gottardi, G. 6192 
Pyrite 


Michigan, intergrowth with calcite: Zimmer, 
Paul W. 6232 — 
Pyroxene 
Arizona and New Mexico, Navajo 
Reservation, diatremes: O'Hara, M. J. 6387 
Roeblingite 
New Jersey, Franklin Furnace, and Sweden: 
Foit, Franklin F. 6528 














1396 


Mineral data 
Scandium borate 
Synthetic, unit cell dimensions: Beidl, 
Albrecht. 6375 
Spessartite 
New Mexico, Rio Arriba County, 
composition and description: Gresens, 
Randall L. 6377 
Sulvanite 
Structure: Pauling, Linus. 6062 
Thomsonite 
General description, distinction from 
prehnite: Dobell, J. P. 6348 
Titanium oxides, alkali 
a@ MnO, structure type, compositional 
possibilities: Bayer, G. 6373 
Vesuvianite 
California, Dallas area, cerian: Murdoch, 
Joseph. 6389 
Wavellite 
Arkansas, Garland County, Dug Hill, cause 
of color: Foster, Margaret D. 6366 
Zircon 
Hafnium zirconium ratios, determination, X 
ray fluorescence: Abdel Gawad, A. M. 
6368 
Morphology, metamorphic rocks: Eckelmann, 
F. Donald. 6517 
Popuiation studies, fresh and weathered rock, 
variation: Harris, Rae L., Jr. 6143 
Mineral deposits, genesis 
Igneous processes 
Chromite, Stillwater complex: Jackson, 
Everett D. 6128 
Iron 
General, siderite: magnetite stability: Yui, 
Shunzo. 6129 
Lead 
New Mexico, west central, structural 
controls, lead isotope data: Sinclair, A. J 
6102 
Ores in sedimentary rocks 
Pyrite and pyrite sulfur, massive deposits: 
Kinkel, Arthur R., Jr. 6108 
Phosphate 
Florida, Fort Meade quadrangle: Cathcart, 
James B. 6539 
Polymetallic ores 
Nova Scotia, Walton mine, barite gangue: 
Dawson, J. B. 6398 
Silver 
Experimental studies, subsolidus phase 
relations, Ag Sb system: Somanchi, S. 6198 
Source rocks 
Ocean floor, authigenic minerals: Arrhenius, 
Gustaf. 6554 
Supergene proc esses 
Lead zinc, Arizona: Olson, Harry J. 6107 
Phosphate, Florida, Fort Meade quadrangle: 
Cathcart, James B. 6539 
Temperatures 
Iron, Ontario, Marmoraton: Clark, A. 
Horrell. 6127 
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Mineral economics 
Oklahoma 
Production, 1965: McDougal, Robert B. 640 
Mineral exploration 
Geochemical methods 
Elements in common minerals, field 
handbook for prospectors and rock hounds: 
Roseveare, George H. 6454 
Selection of sample and extraction method: 
Warren, H. V. 6041 
Geophysical methods 
Magnetic, airborne, quantitative 
interpretation: Morley, L. W. 6039 
Mineral zoning 
Copper 
Michigan, White Pine deposit: Brown, 
Alexander C. 6251 
Mineralogy 
Crystal growth 
Albite, synthesis from kaolinite at 210° and 
24°C: Chagnon, Jean-Yves. 6165 
Identification techniques 
Field tests, common mineral elements, 
handbook: Roseveare, George H. 6454 
Thomsonite and prehnite, distinction, specific 
gravity test: Dobell, J. P. 6348 
Minnesota 
Absolute age 
Granite Falls area, mafic dikes, Precambrian: 
Himmelberg, Glen R. 6438 
Areal geology 
Tower- Soudan State Park: Sims, Paul K. 
6047 
Economic geology 
Iron, Fillmore County district: Bleifuss, R. L. 
6430 
Iron, Soudan mine, general: Sims, Paul K. 
6047 
Engineering geolog V 
Rock mechanics, Saint Cloud area, in-situ 
stresses, measurement: Fairhurst, Charles. 
6546 
Geochemistry 
Biwabik Iron Formation, oxygen isotope 
fractionation in quartz and magnetite 
Perry, E.C., Jr. 6417 
Biwabik Iron- Formation, manganese 
distribution: Lepp, Henry. 6439 
Hydrogeology 
Ponds and lakes, relation to ground water: 
Schwartz, George M. 6444 
Mineralogy 
Axinite, Mesabi Range, manganoan, 
composition variation: French, Bevan M 
6255 
Guide to collecting: Rapp, G. R., Jr. 6146 
Quartz and magnetite, variations, Biwabik 
Iron Formation: Perry, E. C., Jr. 6417 
Paleontology 
Conodonts, Ordovician, Middle and Late 
faunas: Webers, G. F. 6055 
Petrology 
Dunka River area, Biwabik Iron- Formation: 
Bonnichsen, Bill. 6432 


























Minnesota 
Petrology 
Mesabi Range, Biwabik Iron. Formation, 
metamorphic zones: French, Bevan M. 6434 
Northeastern, Keweenawan lavas: Green, 
John C. 6257 
Sedimentary petrology 
Northeastern, Rove Formation: Morey, G. B. 
6442 
Stratigraphy 
Ordovician, Middle and Upper 
biostratigraphic zones, conodonts: Webers, 
G. F. 6055 
Precambrian, Biwabik Iron Formation, 
Dunka River area: Bonnichsen, Bill 
Precambrian, Knife Lake Group, Gabbro 
Lake quadrangle: Green, John C. 6436 


6432 


Precambrian, Rove Formation, northeastern: 
Morey, G. B. 6442 
Precambrian, Tower quadrangle 
Richard W. 6262 
Structural geology 
Gabbro Lake quadrangle, Precambrian rocks 
Green, John C. 6436 
Tower quadrangle, Precambrian: Ojakangas, 
Richard W. 6262 
Mississippi 
Economic geology 
Oil and gas fields, Wilcox Formation 
E. 6460 


Ojakangas, 


reservoirs: Craft, W. 
Sedimentary petrology 
Wilcox Formation, channel sands 
E. 6460 
Mississippian 
{ ppalachians 
West Virginia and Virginia, Upper 
William A. 6337 
Oklahoma 
Adair County, northern, stratigraphy: 
Huffman, George G. 6527 
Northeastern, St. Joe Limestone: Anglin, 
Marion E. 6301 
Pennsylvania 
Ransom quadrangle, stratigraphy: Kehn, 
Thomas M. 6304 
Wyoming 
Pathfinder uplift area, Amsden 
Mallory, William W. 6184 
Missouri 
Paleomagnetism 
Precambrian, Saint Francois Mts., devitrified 
volcanics: Hsu, | Chi. 6245 
Stratigraphy 
Pennsylvanian, Swope and Dennis 


Craft, W 


Thomas, 


Formation: 


Formations, facies: Payton, Charles E. 6328 
Mohorovicic discontinuity 
M ohole project 
Instrumentation: Schneider, William P. 6029 


Review: Hess, H. H. 6031 
Site selection, geophysical surveys: Sides, J. D. 
6027 
Seismic studies 
Arizona, attitude, determination: Niazi, 
Mansour. 6418 
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Mohorovicic discontinuity 
Seismic studies 
Canada, Gulf of Saint Lawrence region: 
Ewing, G. N. 6555 
Mollusca 
W yattia reedensis, n. sp. 
Precambrian, Inyo County, 
Taylor, Michael E. 6484 
Montana 
Areal geolog\ 
Livingston coal field: Roberts, Albert E. 6426 
Spanish Peaks primitive area: Becraft, George 
E. 6308 
Economic geology 
Chromite, Stillwater complex: Jackson, 
Everett D. 6128 
Coal, Livingston coal field, resources: 
Roberts, Albert E. 6426 
Mineral resources, Spanish Peaks 
area: Becraft, George E. 6308 
Petroleum, Ash Creek field, accumulation: 
Hiestand, Thomas C. 6481 
Maps 
Geologic, Pretty Prairie quadrangle: 
Melville R. 6156 
Geologic, Spanish Peaks primitive area: 
Becraft, George E. 6308 
Mineral resources, coal, Livingston field: 
Roberts, Albert E. 6426 
Paleontology 
Foraminifera, Devonian, Duperow 
Formation, northeastern, Umbellina: 
Toomey, Donald F. 6318 
Petrology, 
Beartooth Mountains, gneiss, 
metasedimentary origin, zircon 
morphology: Eckelmann, F. Donald. 
6517 
Lewis and Clark County, contact 
metamorphism: Melson, William G. 
6391 
Stratigraphy 
Pretty Prairie quadrangle, section: Mudge, 
Melville R. 6156 
Nebraska 
H vdrogeolog) 
Ground water, availability and use: Shaffer, 
F. Butler. 6503 
Neutron-diffraction analysis 


Reed Dolomite: 


primitive 


Mudge, 


Daia 
Eulytite structure: Segal, D. J. 6161 
Nevada 
Maps 
Geologic, Silent Bute quadrangle: Ekren, E. 
B. 6284 


Geologic, Thirsty Canyon quadrangle: 
O'Conner, J. T. 6287 
Geologic, Timber Mountain quadrangle: 
Carr, W. J. 6285 
Petrology 
Douglas County, metamorphosed volcanic 
rocks: Noble, Donald C. 6338 


Sedimentary petrology 
Dolomite, Cambrian, diagenesis: Kepper. 
John C., Jr. 6408 














Nevada 


Stratigraphy 
Quaternary, Pleistocene, Lake Lahontan area: 
Morrison, Roger B. 6061 
Tertiary-Quaternary, Silent Butte quadrangle, 
section: Ekren, E. B. 6284 
Tertiary—Quaternary, Thirsty Canyon 
quadrangle;sections: O'Conner, J. T. 6287 
Tertiary- Quaternary, Timber Mountain 
quadrangle, sections: Carr, W. J. 6285 
New Brunswick 
Geochemistry 
Bathurst, arsenic in soils: Presant, E. W. 6104 
New England 
Engineering geology 
Soils, frost penetration, factors, variability 
curves: Sanger, Frederick J. 6187 
New Jersey 
Mineralogy 
Roeblingite, Franklin Furnace, description: 
Foit, Franklin F. 6528 
New Mexico 
Economic geology 
Petroleum, Lusk field: Thornton, D. E. 6534 
Geomorphology 
Arroyo de los Frijoles, erosion, channel and 
hillslope processes: Leopold, Luna B. 6537 
Maps 
Geologic, San Mateo quadrangle: Santos, 
Elmer S. 6286 
Mineralogy 
Olivine and pyrope, Navajo Reservation, 
inclusions in diatremes: O'Hara, M. J. 6387 
Spessartite, Rio Arriba County: Gresens, 
Randall L. 6377 
Sedimentary petrology 
North-central, Entrada Formation, origin, 
eolian ripple marks: Tanner, William F. 
6144 
Stratigraphy 
Jurassic-Quaternary, San Mateo quadrangle, 
diagrams: Santos, Elmer S. 6286 
Structural geology 
Valles caldera: Smith, Robert L. 6545 
New York 
Areal geology 
Western, guidebook: New York State 
Geological Assoc. 6270 
Economic geology 
Gypsum, western, Salina Group: Clemency, 
Charles V. 6269 
Mineral resources, western: King, John S. 
6321 
Natural gas, current fields and possibilities: 
Harding, Richard W. 6461 
Geomorphology 
Niagara Gorge, formation, correlation with 
Great Lakes history: Calkin, Parker E. 6268 
Glacial geology 
Clinton-Oriskany Falls area, glacio- fluvial 
and ice marginal features: Murray, Jay D. 
6275 
Northwestern, late Pleistocene history and 
features: Calkin, Parker E. 6268 
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| 

i 

New York i 
Glacial geology 

Plattsburgh area, moraines and ice | 

movements: Denny, Charles S. 6395 
Magnetic surveys { 


Plattsburgh gravity anomaly: Myer, G. 6279 
Maps 
Isopach, western, Medina Group: Fisher, | 
Donald W. 6171 
Mineralogy 
Pyrite, western, sedimentary, X-ray study: 
Izard, John E. 6278 
Paleontology 
Brachiopoda, Devonian, Frasnian, 
rhynchonellids, restudy: Harrington, 
Johnathan W. 6276 
Cephalopoda, Devonian, goniatite zonation 
House, Michael R. 6267 
Devonian, Hamilton Group, western: 
Buehler, Edward J. 6265 
Devonian, Upper, southwestern: Tesmer, 
Irving H. 6266 
Flora, Devonian, systematic list: Banks, 
Harlan P. 6396 
Petrology 
Adirondack Mountains, gneiss and granite, 
metasedimentary origin, zircon 
morphology: Eckelmann, F. Donald. 
6517 
Westchester County, Poundridge leptite, 
sedimentary origin: Lessing, Peter. 6274 
Sedimentary petrology { 
Cattaraugus and Chautauqua Counties, 
Panama conglomerate: Miller, William H 
6272 
West central, Parrish limestone, depositional 
environment: Kirchgasser, William T. 6273 
Stratigraphy 
Devonian, Bois Blanc and Onondaga 
formations, western: Oliver, William A., Jr 





6175 
Devonian, Hamilton Group, western: 

Buehler, Edward J. 6265 | 
Devonian, Upper, southwestern: Tesmer, 

Irving H. 6266 | 
Niagara Frontier area, pre-Clinton strata 


Fisher, Donald W. 6171 
Silurian, Cayuga Series, Niagara Frontier 
area: Rickard, Lawrence V. 6174 
Silurian, Clinton Group, western: Kilgour, 
William J. 6172 
Silurian, Lockport Formation, western to 
east-central: Zenger, Donald H. 
6173 
Newfoundland 
Paleontology 
Palynomorphs, Carboniferous, 
Conche Groais Island area: Baird, David 
M. 6201 
Stratigraphy 
Carboniferous, Conche Groais Island area 
Baird, David M. 6201 
Structural geology 
Conche-Groais Island area, faults: Baird, 
David M. 6201 




















Nicaragua 
Sedimentary petrology 
Lakes Nicaragua and Managua, bottom 
sediments, origin: Swain, Frederick M. 6313 
Nickel 
Ontario 
Sudbury basin, general: Sudbury 
Committee. 6236 
Nitrogen 
Geochemistry 
Water, compounds: Feth, J. H. 6529 
North America 
Earthquakes 
P waves, traveltimes, 32° 10° 
John. 6419 
General 
Bibliography, 1962 and 1964: U.S. Geological 
Survey. 6524 
Geochemistry 
Shales, boron analyses: 
Maps 
Magnetic, horizontal intensity, epoch 1965.0: 
U.S. Coast and Geodetic Survey. 6139 
Magnetic, inclination, epoch 1965.0: U.S. 
Coast and Geodetic Survey. 6138 
Magnetic, total intensity, epoch 1965.0: U.S. 
Coast and Geodetic Survey. 6141 
Magnetic, vertical intensity, epoch 1965.0: 
U.S. Coast and Geodetic Survey. 6140 
Northwest Territories 
Areal geology 
Mary River region: Jackson, G. D. 6042 
Economic geology 
Iron, Baffin Island deposits: Jackson, G. D 
6042 
Iron, Baffin Island, genesis: Gross, G. A. 6170 


Field Trip 


range: Cleary, 


6556 


Shaw, D. M. 


General 
Exploration, Muskox intrusion, drilling: 
Findlay, D. C. 6072 
Geochemistry 
Mackenzie, Yellowknife Group, analyses: 
Baragar, W. R. A. 6557 
Geomorphology 
Eastern and central, arctic features, 
interpretation: Malaurie, Jean. 
6052 
Geophysical surveys 
Muskox intrusion, borehole logging and heat 
flow study: Hobson, G. D. 603 
Muskox intrusion, heat flow: Beck, A. E. 6186 
Prince Patrick Island, Mould Bay area, heat 
flow: Paterson, W.S. B. 6166 
Maps 
Aeromagnetic, Keewatin, Chesterfield Inlet 
area: Canada Geological Survey. 6593 
Aeromagnetic, Keewatin, Dawson Inlet area: 
Canada Geological Survey. 6586 
Aeromagnetic, Keewatin, Eskimo Point area: 
Canada Geological Survey. 6587 
Aecromagnetic, Keewatin, Ferguson Lake 
area: Canada Geological Survey. 6589 
Aeromagnetic, Keewatin, Gibson Lake area: 
Canada Geological Survey. 6594 
Aeromagnetic, Keewatin, Henik Lakes area: 
Canada Geological Survey. 6588 
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Northwest Territories 


Maps 
Aeromagnetic, Keewatin, Kaminak Lake 
area: Canada Geological Survey. 6592 
Aeromagnetic, Keewatin, MacQuoid Lake 
area: Canada Geological Survey. 6595 
Aeromagnetic, Keewatin, Marble Island area: 
Canada Geological Survey. 6590 
Aeromagnetic, Keewatin, Tavani area: 
Canada Geological Survey. 6591 
Structural geology 
Mackenzie, MacDonald fault, secondary 
faults, analysis: Chinnery, M. A. 6164 
Nova Scotia 
Economic geology 
Barite- polymetallic ores, Walton mine, 
genesis: Dawson, J. B. 6398 
Limestone and dolomite, Cape Breton Island: 
Murray, D. A. 6068 
Paleontology 
Bacteria, Mississippian, Pugwash salt: 
Dombrowski, Heinz. 6508 
Vertebrata, Pennsylvanian, Joggins formation, 
Microsauria, review: Carroll, Robert. 6053 
Nuclear explosions 
Hydrogeology 
Resource development: Piper, Arthur M. 6538 
Oceanography 
Education 
Scripps Institute of Oceanography, California 
Booda, Larry L. 6380 
Practice 
Historical and present devices, popular 
account: Kovalik, Vladimir. 6428 
Research progress, collection of papers, 
influence of Hans Pettersson: Sears, Mary. 
6553 
U.S. Geological Survey, cooperative program: 
Corwin, Gilbert. 6550 
Ohio 
Economic geology 
Gravel and sand, Licking County: Forsyth, 
Jane L. 6098 
Petroleum, Denmark pool, accumulation: 
Hiestand, Thomas C. 6481 
Glacial geology 
Licking County, Wisconsin and IIlinoian 
deposits: Forsyth, Jane L. 6098 
Maps 
Geomorphologic, Licking County, glacial 
features: Forsyth, Jane L. 6098 
Paleontology 
Pisces, Devonian, Cleveland Shale, Big Creek 
collecting, history: Hyde, Jesse E. 6327 
Structural geology 
Cincinnati area, slump structures, Ordovician 
rocks: Hofmann, H. J. 6340 
Oil and gas fields 
California 
San Ardo oil 
Colorado 
Williams Fork field: Lauman, Gary W. 6122 
Kentuuky 
Monroe and Metcalfe Counties, 
zones: Miller, George H. 6479 


field: Durham, D. L. 6333 


producing 














Oil and gas fields 
Mexico 
18th of March field, exploration: Salmon 
Herrera, Miguel. 6540 
Mississippi 
Jefferson, Adams, and Franklin Counties, 
Wilcox Formation reservoirs: Craft, W. | 
6460 
Montana 
Ash Creek field: Hiestand, Thomas C. 6481 
New Mexico 
Lusk field: Thornton, D. E. 6534 
New York 
Independence Beech Hill, Jasper, Allegany, 
McClure fields: Harding, Richard W. 6461 
Ohio 
Denmark pool: Hiestand, Thomas C. 6481 
Ontario 
Southwestern, Silurian: Koepke, W. E. 6132 
United States 
Discovery, future: Link, W. C. 6043 
Utah 
Bridger Lake oil field: Parker, John M. 6142 
Wyoming 
Ash Creek field: Hiestand, Thomas C. 6481 
Oil sands 
Alberta 
Athabasca River valley, McMurray 
Formation, origin: Conybeare, C. E. B. 
6462 
Oil shale 
Experimental studies 
Retorting, underground, effects of overburden 
pressure: Thomas, G. W. 6035 
Oklahoma 
Absolute age 
Rhyolites, subsurface: Ham, William E. 6516 
Wichita Mountains, basement rocks: Denison, 
R. E. 6512 
Economic geology 
Mineral resources, production, 1965 
McDougal, Robert B. 640 
Petroleum and natural gas, central, Cherokee 
Group: Shulman, Chaim. 630 
Petroleum and natural gas, production, 
reserves, 1965: Jordan, Louise. 6412 
Maps 
Geologic, Adair County, northern: Huffman, 
George G. 6527 
Isopach, Osage County, Cherokee Group: 
Cruz, Jaime A. 6299 
Paleontolog, 
Crinoidea, Pennsylvanian, Atoka Formation, 
Coal County, new species: Strimple, Harrell 
L. 6393 
Palynomorphs, Pennsylvanian, Dawson coal 
of Seminole Formation: Miller, F. X. 6101 
Petrolog\ 
Northeastern, St. Joe Limestone, biohermal 
facies: Anglin, Marion E. 6301 
Ouachita Mountains, Mazarn Formation 
shale, low grade metamorphism: Mankin, 
Charles J. 6399 
Precambrian and Middle Cambrian rhyolite, 
flow banded: Ham, Wiiliam E. 6516 
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Oklahoma 
Sedimentary petrology 
Ardmore area, Lester limestone of Dornick 
Hills Formation, facies: Cronoble, W. R. 
6413 | 
Stratigraphy 
Adair County, northern: Huffman, George G 
6527 
Mississippian, St. Joe Limestone, 
northeastern, biohermal facies: Anglin, 
Marion E. 6301 
Pennsylvanian, Cherokee Group, basal chat 
and Burbank sandstone, Osage County: 
Cruz, Jaime A. 6299 
Pennsylvanian, Cherokee Group, Lincoln 
Logan- Oklahoma Counties: Shulman, 
Chaim. 630 
Pennsylvanian, Lester Member of Dornick 
Hills Formation, Ardmore area: Cronoble, 
W.R. 6413 
Structural geology 
Adair County, northern: Huffman, George G 
6527 
Ontario 
Absolute age 
Lake Superior Chibaugamau area, sulfide 
origin: Roscoe, S. M. 6264 
{real geology 
Sault Sainte Marie area: Kemp, C. Ernest 
6234 
Sudbury basin: Sudbury Field Trip 
Committee. 6236 
Economic geolog) 
Copper and uranium, Blind River area, 
occurrence: Robertson, James A 
6237 
Copper, Batchawana area: Giblin, P. E. 6256 
Iron, Marmoraton: Clark, A. Horrell. 6127 
Mineral resources, Lake 
Superior Chibougamau area, ages of 
mineralization: Roscoe, S. M. 6264 
Nickel, Sudbury basin: Sudbury Field Trip | 
Committee. 6236 





Silurian fields: Koepke, W. E. 6132 
Polymetallic ores, Manitouwadge Lake area, 
structural control: Pye, E. G. 6235 
Tungsten, Michipicoten Harbour area, 
scheelite deposit: Moyd, Louis. 6233 
Engineering geology 


Petroleum and natural gas, southwestern, | 


Rock mechanics, Elliot Lake mines, stress 
measurement: Coates, D. F. 6067 
Rock mechanics, Wawa area, absolute stress 
measurement, boreholes: Buchbinder, G. G 
R. 6028 
Geomorpholog\ 
Lake Superior, east shore, raised shorelines: 
Tovell, Walter M. 6229 
Gravity surveys 
Northern, Moose River belt: MacLaren, A. S 
6261 
Magietic surveys 
Northern, Moose River belt: MacLaren, A. S 
6261 





























INDEX 


Ontario 
Maps 
Aeroegnetic, Bug Lake area: Canada 
Geological Survey. 6575 
Aeromagnetic, Bearbone Lake area: Canada 
Geological Survey. 6563 
Acromagnetic, Hosea Lake area: Canada 
Geological Survey. 6584 
Aeromagnetic, Kenora mining district, Sheet 
53 O/A10: Canada Geological Survey. 6571 
Aeromagnetic, Kenora, Sheet 53 G/1: Canada 
Geological Survey. 6573 
Aeromagnetic, Kenora, Sheet 53 G/-8: Canada 
Geological Survey. 6574 
Acromagnetic, Kenora, Sheet 53 J/-2: Canada 
Geological Survey. 6565 
Aeromagnetic, Kenora, Sheet 53 J/ 7: Canada 
Geological Survey. 6566 
Aeromagnetic, Kenora, Sheet 53 J/]10: 
Canada Geological Survey. 6567 
Aeromagnetic, Kenora, Sheet $3 J/15: 
Canada Geological Survey. 6568 
Aeromagnetic, Kenora, Sheet 53 J/U1: Canada 
Geological Survey. 6577 
Acromagnetic, Kenora, Sheet 53 J/R8: Canada 
Geological Survey. 6578 
Aeromagnetic, Kenora, Sheet 53 J/9: Canada 
Geological Survey. 6579 
Aeromagnetic, Kenora, Sheet 53 J/O16: 
Canada Geological Survey. 6580 
Acromagnetic, Kenora, Sheet 53 O/E2: Canada 
Geological Survey. 6569 
Aeromagnetic, Kenora, Sheet 53 O/E1: Canada 
Geological Survey. 6581 
Aecromagnetic, Kenora, Sheet 53 O/E8: Canada 
Geological Survey. 6582 
Aeromagnetic, Kenora, Sheet 53 O/E9: Canada 
Geological Survey. 6583 
Aeromagnetic, Makoop Lake 
Geological Survey. 6562 
Aecromagnetic, Misikeyask Lake area: Canada 
Geological Survey. 6576 
Aeromagnetic, Nikitowa Lake area: Canada 
Geological Survey. 6561 
Aeromagnetic, Severn Lake area: Canada 
Geological Survey. 6564 
Acromagnetic, Sombert Lake area: 
Geological Survey. 6572 
Aecromagnetic, Sturgeon Lake area: Canada 
Geological Survey. 6570 
Geologic, Gananoque Wolfe Island area, 


area: Canada 


Canada 


surficial: Henderson, E. P. 605 
Bay area, Proterozoic 
Grant M. 6199 


Geologic, McGregor 
formations, sketch: Young, 
Mineral resources, Sault Ste. 
Marie Chibaugamau area: 
6264 
Paleontolog\ 
Algae, Precambrian, Gunflint cherts, 
Schreiber area: Barghoorn, E. S. 6526 
Invertebrata, Silurian faunas: Bolton, Thomas 
E. 6296 
Petrology 
Manitouwadge Lake area, Precambrian: Pye, 
E. G. 6235 


Roscoe, S. M. 
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Ontario 
Petrology 
Michipicoten Harbour area, scheelite deposit: 
Moyd, Louis. 6233 
Schreiber area, Lower Algal chert of Gunflint 
formation: Barghoorn, E. S. 6526 
Wawa area, Firesand River carbonatite, 
barite quartz phase: Heinrich, E. William. 
6259 
Stratigraphy 
Devonian, Bois Blanc and Onondaga 
formations, Niagara area: Oliver, William 
A., Jt.6175 
Precambrian, Blind River area: 
James A. 6237 ; 
Precambrian, Huronian, MacGregor Bay 
area: Young, Grant M. 6231 
Precambrian, Huronian Series, McGregor Bay 
area, correlation: Young, Grant M. 6199 
Silurian, Clinton Group, Niagara area: 
Kilgour, William J. 6172 
Silurian, Lockport Formation, Niagara area: 
Zenger, Donald H. 6173 
Structural geology 


Robertson, 


Manitouwadge Lake area: Pye, E. G. 6235 
Ordovician 
Arkansas 
Northern, Joachim-Fernvale interval, 
unconformities: Freeman, Tom. 
6394 
Minnesota 
Middle and Upper biostratigraphic zones, 
conodonts: Webers, G. F. 6055 
New York 
Niagara Frontier area, stratigraphy: Fisher, 
Donald W. 6171 
Ohio 
Cincinnati area, Kope and Fairview 
Formations: Hofmann, H. J. 6340 
Oklahoma 
Adair County, northern, stratigraphy: 
Huffman, George G. 6527 
Tennessee 
Powell River area, stratigraphy: Brokaw, 
Arnold L. 6427 
Virginia 
Frederick County, stratigraphy and 
paleontology: Butts, Charles. 6521 
Wyoming 
Central and eastern, Harding and Lander 
Sandstones: Allison, Marvin D. 6121 
Oregon 
{real geology 
Owyhee region: Kitthkeman, Laurence R. 6202 


Geomorpholog\ 
Coast Range, Kings Valley- Price Peak area, 
basalt upland, soils: Parsons, R. B. 6034 
Maps 
Geologic, Jordan Valley quadrangle, west 
half: Walker, G. W. 6051 
Geologic, Monument quadrangle: Wilcox, 
Ray E. 6322 
Paleontology 
Mammalia, Miocene, Malheur County, 
Soricidae: Hutchison, John Howard. 6203 
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Oregon 
Sedimentary petrology 
Coast Range, basalt soils, Kings Valley- Price 
Peak area: Parsons, R. B. 6034 
Stratigraphy 
Cenozoic, Miocene- Pleistocene deposits, 
Owyhee region: Kittleman, Laurence R. 
6202 
Tertiary Quaternary, Jordan Valley 
quadrangle, west half, section: Walker, G. 
W. 6051 
Tertiary-Quaternary, Monument quadrangle, 
sections: Wilcox, Ray E. 6322 
Organic materials 
Genesis 
Algal cherts, Ontario, Precambrian, Gunflint 
iron formation: Barghoorn, E. S. 6526 
Formation of biochemical compounds, 
synthesis, comet model: Oro, John J. 6459 
Meteorites, carbonaceous chondrites, cf. 
terrestrial sediments: Staplin, F. L. 
Orogeny 
Absolute age 
Arizona-Mexico, Basin and Range province: 
Damon, P. E. 6311 
Laramide 
West Indies: Weyl, Richard. 6193 
Taconic 
Maine, absence in Houlton- Smyrna Mills 
area: Pavlides, Louis. 6059 
Ostracoda 
Cyprideis bensoni, n. sp. 
Quaternary, Gulf of Mexico, Recent: 
Sandberg, Philip. 6523 
Ellesclavidae 
Devonian, Alberta, Slave Point Formation, 
late Givetian age, new: McGill, Peter. 6474 
Quaternary 
Point Barrow, Alaska, mummified remains in 
Gubik Formation: Schmidt, Ruth A. M 
6482 
Virginia, southeastern, range and taxonomy: 
McLean, James D., Jr. 6379 
Rozhdestvenskayitidae 
Devonian, Alberta, Slave Point Formation, 
late Givetian age, new: McGill, Peter. 6474 
Tertiary 
Virginia, southeastern, range and taxonomy: 
McLean, James D., Jr. 6379 
Pacific Ocean 
Geochemistry 
Deep-sea sediments, trace-element 
distribution, sources: Landergren, Sture. 
6510 
Helium flux through floor, possibility: Suess, 
Hans E. 6547 
Thorium and uranium, isotopes in water and 
sediments: Somayajulu, B. L. K. 6163 
Geomorphologs 
Molokai fracture zone, parallel and en 
echelon ridges: Smith, Stuart M. 6496 
Gravity surveys 
Hawaiian Arch, crustal thickness, Mohole 
site: Sides, J. D. 6027 


6477 
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Pacific Ocean 
Magnetic surveys 
Hawaii, Molokai fracture zone, 
interpretation: Malahoff, 
Alexander. 6415 
Northeastern, anomalous area, extent: Raff, | 
Arthur D. 6247 
Paleontology 
Foraminifera, eastern, benthonic, depth 
zonation: Phleger, Fred B. 6495 
Petrology 
Mendocino fracture zone, volcanic rocks: 
Nayudu, Y. Rammohanroy. 6551 
Sedimentary petrology 
Mendocino fracture zone area, sediment 
cores: Nayudu, Y. Rammohanroy. 6551 
Seismic surveys 
Hawaiian Arch, crustal thickness, Mohole 
site: Sides, J. D. 6027 
Structural geology 
Hawaii, Molokai fracture zone, western 
continuation: Malahoff, Alexander. 
6415 
Molokai fracture zone: Smith, Stuart M. 6496 
Northeastern, magnetic data: Raff, Arthur D 
6247 
Paleobotany 
Carboniferous 
Canada, eastern, Tournasian to Westphalian 
intervals, megaplant remains: Bell, W. A 
6297 
West Virginia, common plant genera, guide 
Gillespie, William H. 6112 
Devonian 
New York, systematic list: Banks, Harlan P 
6396 
Geographic distribution 
West Virginia, Paleozoic and Quaternary 
flora: Gillespie, William H. 6112 
Paleozoic 
West Virginia, common plant genera, guide: 
Gillespie, William H. 6112 
Paleoclimatology 
Quaternar} 





Wisconsin, Trempealeau Valley, Pleistocene: 
Andrews, George W. 6309 
Paleoecology 
Diatoms 
Quaternary, lacustrine, Wisconsin, 
Trempealeau Valley: Andrews, George W. 
6309 
Foraminifera 
Cretaceous, planktonic-benthonic, Texas, 
Austin Chalk- Taylor Marl contact: Clark, 
David L. 6522 
Indicators 
Boron analyses, North American shales: 
Shaw, D. M. 6556 
Precambrian 
Shallow water, Ontario, Lower Algal chert, 
Gunflint formation: Barghoorn, E. S. 6526 
Radiolaria 
North Atlantic Ocean, chronometers of 
continental drift: Cooper, L. H. N. 6511 























INDEX 


Paleogeography 
Cenozoic 
California, Modoc County, 
Miocene- Pleistocene landscapes: Pease, 
Robert W. 6207 
Pennsylvanian 
Oklahoma, Ardmore basin: Cronoble, W. R. 
6413 
Oklahoma, Cherokee sea, Osage County: 
Cruz, Jaime A. 6299 
Utah 
Paleozoic, Tooele arch: Bick, Kenneth F. 6465 
Paleomagnetism 
Intensity 
Ratio to susceptibility, field strength: Nesbitt, 
Jill D. 6302 
Pennsylvanian 
Canada, eastern: Roy, J. L. 6224 
Pole positions 
Statistical analysis, Pennsylvanian- Permian, 
eastern Canada: Roy, J. L. 6224 
Precambrian 
Missouri, Saint Francois Mts., devitrified 
volcanics: Hsu, I-Chi. 6245 
Paleontology 
Bibliography 
Foraminifera, annotated: Todd, Ruth. 
Environmental analysis 
Faunal assemblages, Oklahoma, 
Pennsylvanian, Lester limestone: Cronoble, 
W.R. 6413 
Life, origin 
Organic remains in meteorites: Staplin, F. L. 
6477 
Paleozoic 
Quebec 
La Malbaie area, basal detritus and Trenton 
limestone: Rondot, Jehan. 6046 
Utah 
Deep Creek Mountains, southern, 
stratigraphy: Bick, Kenneth F. 6465 
Palynology 
Carboniferous 
Newfoundland, Conche-Groais 
Baird, David M. 6201 
Pennsylvanian 
Oklahoma, Dawson coal of Seminole 
Formation: Miller, F. X. 6101 
Palynomorphs 
Carboniferous 
West Virginia, guide: Gillespie, William H 
6112 
Circlettisporites dawsonensis, n. gen.,n. sp 
Pennsylvanian, Oklahoma, Dawson coal of 
Seminole Formation: Miller, F. X. 6101 
Cirratriradites maculatus 
Pennsylvanian, lowa, Des Moines Series, 
distinction from C. saturni: Wilson, L. R. 
6392 
Devonian 
West Virginia, 
6112 
Quaternar) 
West Virginia, Pleistocene and Recent, guide 
Gillespie, William H. 6112 


6501 


area: 


Island 


guide: Gillespie, William H 
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Palynomorphs 
Rugaepollis kachemakensis, n. gen., n. sp 
Tertiary, Alaska, Kenai Formation, Cook 
Inlet: Engelhardt, Donald W. 6037 
Paragenesis 
Lead-zinc ore 
Arizona, supergene enrichment: Olson, Harry 
J. 6107 
Titanium minerals 
Alteration products: Temple, A. K. 6106 
Pebbles 
Provenance 
Paleocene conglomerate in Saunders series, 
Alberta: Russell, Loris S. 6487 
Pegmatite 
California 
Ramona district, properties: Simpson, 
R. 6470 
United States 
Western, beryllium ~—bearing, production: 
Meeves, Henry C. 6332 


Dale 


Pennsylvania 
Economic geology 
Petroleum, Bradford and Titusville field areas: 
Weaver, O. D. 6533 
Geophysical surveys 
Ransom quadrangle, radioactivity, well 
logging: Kehn, Thomas M. 6304 
Maps 
Geologic, Ransom quadrangle: Kehn, 
Thomas M. 6304 
Mineralogy 
Genthite, Lancaster County: Faust, George T 
6385 
Stratigraphy 
Devonian- Pennsylvanian, Ransom 
quadrangle: Kehn, Thomas M. 6304 
Pennsylvanian 
low a 
Swope and Dennis Formations: Payton, 
Charles E. 6328 
Missouri 
Swope and Dennis Formations: Payton, 
Charles E. 6328 
Oklahoma 
Ardmore area, Lester Member of Dornick 
Hills Formation: Cronoble, W. R. 6413 
Central, Cherokee Group: Shulman, Chaim. 
630 
Osage County, Cherokee Group, “‘chat’’ and 
Burbank sandstone: Cruz, Jaime A. 6299 
Pennsylvania 
Ransom quadrangle, stratigraphy: Kehn, 
Thomas M. 6304 
Wyoming 
Pathfinder uplift area, Amsden Formation 
Mallory, William W. 6184 
Permafrost 
Ice-wedge casts 
Wisconsin: Black, Robert F. 6467 
Wisconsin 
Ice-wedge casts: Black, Robert F. 6467 
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Permian 
Alaska 
Fairbanks. Dawson area, Lower, 


Foraminifera, new fusulinid genus: Skinner, 


John W. 6057 
British Columbia 
Southern, Marble Canyon Limestone, 
Foraminifera, fusulinid species: Skinner, 
John W. 6057 
Texas 
Apache Mountains, stratigraphy: Wood, John 
William. 6078 
United States 
Northwestern, Foraminifera, fusulinid 
species: Skinner, John W. 6057 
Petrofabrics 
Interpretation 
Laboratory studies, application to rock 
behavior: Willard, Robert J. 6544 
Sandstone, petrographic analysis, sedimentary 
mechanics: Pettijohn, Francis J. 6505 
Petroleum 
Accumulation 
Paleohydrogeologic causes: Hiestand, Thomas 
C. 6481 
dlaska 
Exploration problems: Craig, R. W. 6480 
A/berta 
Athabasca River valley, McMurray oil sands, 
origin, production: Conybeare, C. E. B 
6462 
California 
Salinas Valley, San Ardo oil field 
D. L. 6333 
Coal 
Thornburg oil and gas field area, resources 
Dyni, John R. 6054 
Colorado 
Williams Fork field: Lauman, Gary W. 6122 
Exploration 


Durham, 


Logging techniques: Bosworth, A. F. 6074 
Kentucky 
Edmonton quadrangle, Hickory Ridge field 
Cattermole, J. Mark. 6149 
Horse Cave quadrangle, resources 
Donald D. 6320 
Monroe and Metcalfe Counties, producing 
zones: Miller, George H. 6479 
Sulphur Well quadrangle, resources 
Cattermole, J. Mark. 6282 
Michigan 
Exploration and production 1965: Ells, G. D. 
6110 
New Mexico 
Lusk field, general 
Oklahoma 
Anadarko and Arkoma basins, production, 
reserves, 1965: Jordan, Louise. 6412 
Oklahoma, central, Cherokee Group, 
Pennsylvanian, traps: Shulman, Chaim. 
630 
Ontario 
Southwestern, Silurian fields: Koepke, W. E. 
6132 


Haynes, 


Thornton, D. E. 6534 
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Petroleum 
Pennsylvania 
Bradford and Titusville field areas, 
exploration: Weaver, O. D. 6533 
Possibilities 
Atlantic continental shelf 
6532 


Maher, John (¢ 


Production 
Effect of metamorphism on oil floor 
Kenneth K. 6478 
Reservoirs 
Rock properties, prediction, model study: 
Bennion, D. W. 6036 
United States 
Reserves, ultimate, future discovery and 
production: Link, W. C. 6043 


Landes, 


Utah 
Bridger Lake field, new 
John M. 6142 
Phase equilibria 
ig Sh 
Experimental studies, subsolidus region, 30 
5°C: Somanchi, S. 6198 
1/,Si0 
Diagram revised: Newton, Robert C. 6476 
Ca Meg Si KAI oxides 
Contact metamorphism of siliceous dolomites 
Melson, William G. 6391 


discovery: Parker, 


Cu S 
Experimental studies: Roseboom, Eugene H., 
Jr. 6109 
Fe SO 


Pyrometasomatic deposit, Ontario, 
Marmoraton: Clark, A. Horrell. 6127 
Fe S-O-H 
Synthesis of plumbojarosite and basic ferric 
sulfate: Mumme, W. G. 6530 
Magnesian chlorites 
Stability limits: Fawcett, J. J. 6388 
Nepheline 
Metastable reactions: Kubo. Yasushi. 6374 
Siderite magnetite 
heoretical treatment: Yui, Shunzo. 6129 
Phosphate 
Florida 
Fort Meade quadrangle, resources: Cathcart, 
James B. 6539 
Pisces 
1 /bulidae 
Cretaceous Recent, Gulf Coastal Plain, 
otolith based genera, lineages: Frizzell, 
Don L. 6167 
Carcharodon megalodon 
Tertiary, Maryland Florida, Miocene, 
collecting localities: Case, Jerry. 6349 
Devonian 
Ohio, Cleveland Shale, Big Creek collecting, 
history: Hyde, Jesse E. 6327 
Taxonomic review 
Albulidae, Cretaceous Recent, otolith based 
genera and lineages: Frizzell, Don L. 6167 

















Polymetallic ores 
California 
Trinity County, Island Mtn. mine area, 
magnetic survey: Chapman, Rodger H. 





{ 6472 
4 Nova Scotia 
| Walton mine, barite gangue, genesis: Dawson, 
J. B. 6398 
Ontario 


Manitouwadge Lake area, structural control: 
Pye, E.G.6235 
Popular and elementary geology 
Florida 
Jackson Bluff outcrop: Yon, J. 


Fi 6507 


William, Jr 


Meteor craters 
Controversy of origin, Arizona and other 
investigations: Beaty, Janice J. 6063 
Meteorites 
Descriptions: Witherell, Percy W. 6118 
Mineral resources 
Salt, abundance, history of uses, production: 
Lefond, Stanley. 6326 
Ocean world 
Bottom features, mineral resources, study and 
exploitation: Kovalik, Vladimir. 6428 
Precambrian 
Michigan 
Marenisco- Watersmeet area, stratigraphy and 
structure: Fritts, Crawford E. 6435 
Marquette County, Republic mine area, iron 
formation: Han, Tsu- Ming. 6437 
Minnesota 
Dunka River district, Biwabik 
Iron. Formation: Bonnichsen, Bill. 6432 
Gabbro Lake quadrangle, Knife Lake Group 
Green, John C. 6436 
Granite Falls area, mafic dikes, absolute ages 
Himmelberg, Glen R. 6438 
Northeastern, Rove Formation: Morey, G. B 








6442 
| Tower quadrangle, stratigraphy and structure: 
Ojakangas, Richard W. 6262 
| Northwest Territories 
Mackenzie, Yellowknife Group: Baragar, W 
R.A. 6557 
Ontario 


Blind River area, stratigraphy: Robertson, 
James A. 6237 
MacGregor Bay area, Huronian 
sedimentation: Young, Grant M. 
623] 
McGregor Bay area, Huronian stratigraphy 
Young, Grant M. 6199 
Schreiber area, Lower Algal chert of Gunflint 
formation: Barghoorn, E. S. 6526 
Quebec 
La Malbaie area: Rondot, Jehan. 6046 
Utah 
Deep Creek Mountains, Horse Canyon 
Formation, new: Bick, Kenneth F. 6465 
Wisconsin 
Northeastern, Amberg crystalline complex 
Rebello, Dennis P. 6443 
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Puerto Rico 
Areal geolog) 
Florida quadrangle: Nelson, Arthur E. 6334 


Maps 
Geologic, Florida quadrangle: Nelson, Arthur 
E. 6334 
Pyrite 


Genesis 
Massive deposits, volcanism: Kinkel, Arthur 
R., Jr. 6108 
Quaternary 
California 
Hames Valley, Wunpost, Valleton 
quadrangles, stratigraphy: Durham, D. L. 
6333 , 
Florida 
Apalachicola delta area, Pleistocene and 
Recent sedimentation: Schnable, Jon E. 
6429 
Gastropoda, Pleistocene, 
Emily H. 6525 
Gulf of California 
Ostracoda, new species of Cyprideis, Recent: 
Sandberg, Philip. 6523 
Gulf of Mexico 
Ostracoda, new species of Cyprideis, Recent: 
Sandberg, Philip. 6523 
Louisiana 
Sicily Island area, Pleistocene, Mammalia, 
bear: Arata, Andrew A. 6403 
Mexico 
Yucatan, Recent, Gastropoda, Turbinella, cf. 
Florida, Pliocene: Vokes, Emily H. 6525 


Turbinella: Vokes, 


Nevada 
Western, Pleistocene, Lake Lahontan area, 
stratigraphy: Morrison, Roger B. 
6061 
New York 
Northwestern, Pleistocene history, late: 
Calkin, Parker E. 6268 
Texas 
Stillhouse Hollow area, Lampasas River 
terraces, alluvial history and fauna: 
Cheatum, E. P. 6519 
Virginia 
Southeastern, Pleistocene, lower, stratigraphy, 
Foraminifera and Ostracoda: McLean, 
James D., Jr. 6379 
Wisconsin 
Driftless Area, Trempealeau Valley, diatoms: 
Andrews, George W. 6309 
Quebec 
Areal geology 
La Malbaie area: Rondot, Jehan. 6046 
Earthquakes 
1534-1925, summary: McGerrigle, H. W. 
6038 
Economic geology 
Iron, Mount Wright- Mount Reed district, 


structural control: Clarke, Peter J. 6542 
Maps 
Geologic, La Malbaie area: Rondot, Jehan. 


6046 
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Quebec 
Paleontology, 
Stromatoporoidea, Silurian, Sayabec- St. 
Leon. Mont Wissick formations, 
Matapedia-Temiscouata area: Stearn, 
Colin W. 6560 
Structural geology 
Mount Wright-Mount Reed iron district: 
Clarke, Peter J. 6542 
Radioactivity 
Water 
Greenland, melt from firn core, natural and 
artificial: Crozaz, G. 6103 
Oceans, world, U-238/U-234 ratios: Koide, 
Minoru. 6492 
Radioactivity surveys 
Virginia 
Piedmont, southwestern, airborne: Virginia 
Div. Mineral Resources. 6466 
Radiolaria 
Mesozoic 
North Atlantic Ocean, continental drift 
chronometers: Cooper, L.H.N. 
6511 
Rare earths 
California 
Mountain Pass mine, cerium group, europium 
separation: Evans, James R. 6133 
Reefs 
Alberta 
Devonian, Swan Hills Member of Waterways 
Formation: Murray, James W. 6473 
Indiana 
Silurian, Niagaran dolomite: Carozzi, Albert 
V. 6383 
Silurian, Niagaran, dolomite mud mound, 
zones, algal cap: Textoris, Daniel A. 6407 
Oklahoma 
Mississippian, St. Joe Limestone: Anglin, 
Marion E. 6301 
Reptilia 
Hylonomus lyelli 
Pennsylvanian, Nova Scotia, Joggins 
formation, microsaur type species: Carroll, 
Robert. 6053 
Salt 
New York 
Western, resources: King, John S. 6321 
Resources 
General, popular account: Lefond, Stanley. 
6326 
Sand 
Properties 
Classification, chemical and physical, 
conference syllabus: Pettijohn, Francis J. 
6505 
Sandstone 
Properties 
Classification, chemical and physical, 
conference syllabus: Pettijohn, Francis J 
6505 
Saskatchewan 
Hydrogeology 
Rosetown area, surficial aquifers: Scott, J. S. 
6048 
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Saskatchewan 
Maps 
Bedrock topography, Riding Mountain area: 
Klassen, R. W. 6049 
Ground water, Rosetown area, surficial 
aquifers: Scott, J. S. 6048 
Sea water 
Geochemistry 
Diffusion, radon concentration, shallow and 
deep turbulence: Broecker, Wallace S. 6210 
Radioactivity, oceans, world, U-238/U-234 
ratios: Koide, Minoru. 6492 
Seamounts 
Atlantic Ocean 
Northern, possible scientific and strategic 
sites: Palmer, H. D. 6488 
Pacific Ocean 
Distribution, possible scientific and strategic 
sites: Palmer, H. D. 6488 
Sedimentary rocks 
Arkose 
Alteration, Georgia, pre-Cretaceous cores: 
Milton, Charles. 6509 
Carbonate rocks 
Classification, petrogenetic: Todd, Thomas 
W. 6410 
Mineral composition, identification, staining 
technique: Dickson, J. A. D. 6064 
Textures, Indiana, Silurian reefs, turbidites: 
Carozzi, Albert V. 6383 
Conglomerate 
General description, Michigan, Marquette 
County, Sugar Loaf Peak: Spiroff, Kiril. 
6228 
Provenance, Alberta, Edmonton-Jasper area 
Russell, Loris S. 6487 
Provenance, Oklahoma, Osage County, 
Pennsylvanian: Cruz, Jaime A. 6299 
Dolomite 
Alteration, Utah, western, contact zone: 
Nelson, Robert B. 6330 
Textures, fabric, diagenesis, Utah- Nevada, 
Cambrian: Kepper, John C., Jr. 6408 
Limestone 
Petrology, Oklahoma, northeastern, St. Joe 
biohermal facies: Anglin, Marion E. 6301 
Lithofacies 
Appalachians, Upper Mississippian: Thomas, 
William A. 6337 
Indiana, Niagaran dolomite mud mound, 
zones, transition to reef: Textoris, Daniel A 
6407 
lowa Missouri, Swope and Dennis 
Formations: Payton, Charles E. 6328 
Methods 
Staining technique, carbonate identification 
and genesis: Dickson, J. A. D. 6064 
X ray radiography, X-ray diffraction 
equipment: Clifton, H. Edward. 6066 
Ore deposits 
Pyritic ores, genesis of massive: Kinkel, 
Arthur R., Jr. 6108 
Physical properties 
Petroleum reservoir rock, prediction, 
stochastic model: Bennion, D. W. 6036 




















INDEX 


Sedimentary rocks 
Sandstone 
General description, conference syllabus: 
Pettiyohn, Francis J. 6505 
Shale 
Geochemistry, North America, Precambrian 
Cretaceous, boron analyses: Shaw, D. M. 
6556 
Sedimentary structures 
Channels 
Mississippi and Louisiana, Wilcox Formation: 
Craft, W. E. 6460 
Crossbedding 
New Mexico, Entrada Formation, 
type, eolian origin: Tanner, William F. 6144 


festoon 


Current markings 
Indiana, Niagaran (Silurian) reefs, turbidites: 
Carozzi, Albert V. 6383 
Texas, Marathon basin, Dagger Flat 
Formation: Anan, Fayez S. 6095 
General 
Sand and sandstone, environmental analysis, 
conference syllabus: Pettijohn, Francis J 
6505 
Ripple marks 
New Mexico, Entrada Formation, eolian, 
associated crossbedding: Tanner, William 
F. 6144 
Slump structures 
Ohio, Upper Ordovician, Cincinnati area: 
Hofmann, H. J. 6340 
Sedimentation 
Environment 
Beach, sand transportation, California: 
Cherry, John A. 6329 


Carbonate deposition, determinations, U_ in 
mollusk shells: Lahoud, Joseph A. 6518 
Delta, effects of vegetation, humid tropics 


Fosberg, F. R. 6188 
Delta, Florida, Apalachicola River area 
Schnable, Jon E. 6429 
Lake, Nicaragua, fresh water: Swain, 
Frederick M. 6313 
Marine, continental slope deposits, canyon 
funneling: Shepard, Francis P. 6549 
Ocean currents 
Arctic, Baffin Bay: Marlowe, J. 1. 620 
Stream transport 
Experimental studies, flume: Guy, H. P. 6543 
Theory, mathematical expression: Bagnold, R 
A. 6499 
Turbidity currents 
Submarine canyons, continental slope 
deposits: Shepard, Francis P. 6549 
Sediments 
Carbonate 
Depositional environment, uranium in 
mollusk shells: Lahoud, Joseph A. 6518 
Geochemistry, interaction with magnesium in 
sea water, experimental: Berner, Robert A. 
6485 
Desert 
Playa, California, Mojave: Langer, Arthur M. 
6097 
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Sediments 
Environment 
Lake and near-shore marine, differentiation 
by sediment character: Kane, Henry E. 
6312 
Geochemistry 
Deep sea, equilibrium conditions, age 
determination problem: Koczy, F. F. 6493 
Ocean floor, authigenic mineral precipitation: 
Arrhenius, Gustaf. 6554 
Pacific Ocean, deep-sea core, trace-element 
distribution: Landergren, Sture. 6510 
Lagoon 
Mexico, Baja California, Guerrero Negro 
Lagoon: Phleger, Fred B. 606 
M ethods 
Fission track, uranium concentration, mollusk 
shells, carbonates: Lahoud, Joseph A. 6518 
Sampling, coring device: Prych, Edmund A. 
6341 
Mud 
Provenance, carbonate type, British 
Honduras: Mathews, R. K. 6409 
Provenance 
Arctic, Baffin Bay: Marlowe, J. 1. 620 
Pacific Ocean, Mendocino fracture zone area: 
Nayudu, Y. Rammohanroy, 6551 
Quicksand 
General description, occurrence, aquifer 
conditions: Patchick, P. F. 6449 
Sand 
General description, conference syllabus: 
Pettijohn, Francis J. 6505 
Seismic methods 
Interpretation 
Automatic data processing, 
Huang, Y. T. 6305 


spectral analysis: 


Refracted arrivals, characteristics, method of 
distinguishing: Berg, Joseph W., Jr. 6241 

Refraction data, converted-wave method: 
Hall, Donald H. 6486 

Refraction horizon, construction in case of 
curvilinear trajectories: Olhovich, V. A. 
6536 

Singing’, undulating bed effect: Bose, S. K. 
6352 


Refraction 
Interpretation, converted wave method: Hall, 
Donald H. 6486 
Techniques 
Standards of operation, Mexico: Limon, 
Antonio C. 6457 
Seismic surveys 
Atlantic Ocean 
Gulf of Maine, crustal structure: Uchupi, 
Elazar. 6125 
Puerto Rico Ridge and Barracuda fault area, 
crustal structure: Sides, J. D. 6027 
Canada 
Gulf of Saint region, 
structure: Ewing, G. N. 6555 
Gulf of Mexico 
Standards of operation, 1949-64: Limon, 
Antonio C. 6457 


Lawrence refraction, 











1408 


Seismic surveys 
Gulf of Mexico 
Straits of Florida, structure and sediments 
Uchupi, Elazar. 6416 
Illinois 
Northeastern, Precambrian basement 
structures and tectonics: McGinnis, Lyle D. 
6134 
Lake Superior region 
Western basin, sub bottom -profiling 
Richard J. 6230 
Mexico 
Gulf Coastal Plain, 18th of March field: 
Salmon Herrera, Miguel. 6540 
Pacific Ocean 
Hawaiian Arch, crustal thickness, Mohole site 
selection: Sides, J. D. 6027 


Wold, 


Seismology 
Elastic waves 

Analysis, spectral, automatic data processing 
Huang, Y. T. 6305 

Attenuation, friction in rocks: 
6242 

Azimuthal variations, residuals, U.S. stations: 
Cleary, John R. 6343 

Azimuths, apparent, dipping 
M - discontinuity: Niazi, Mansour. 6418 


Walsh, J. B. 


Core phases, velocity filtering: Hannon, W. J 


6359 

P and § velocity, periclase: Schreiber, Edward. 
6177 

P- and S-traveltime curves: Brune, James N. 
6176 


Propagation, rays and traveltimes, spherically 
layered media: Helbig, Klaus. 6357 

P waves, hypocenter location, automatic data 
processing: Engdahl, Eric R. 6361 

P- waves, traveltimes, 32° 10° 
America: Cleary, John. 6419 

Rayleigh, transmission at a corner: Nal, A. K. 
6358 


range, North 


Reflection, linear transition layer: Gupta, 
Ravindra N. 6364 
Refracted arrivals, characteristics: Berg, 
Joseph W., Jr. 6241 
Sa phase, Hindu Kush earthquake 1962, 
variations, North America: Brune, James 
N. 6490 
Shock waves, propagation, cubic lattices, 
model study: Tsai, D. S. 6243 
Surface, energy, point sources in plane layered 
Earth models: Harkrider, David G. 6179 
Observatories 
Wichita Mountains Seismological 
Observatory, instruments: Shopland, 
Robert C. 6360 
Shorelines 
Ancient 
Oklahoma, Pennsylvanian, Cherokee sea, 
Osage County: Cruz, Jaime A. 6299 
Michigan 
Sault Sainte Marie area, raised: Tovell, Walter 
M. 6229 
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Shorelines 
Ontario 
Lake Superior, east shore, raised: Tovell, 
Walter M. 6229 
Silurian 
Indiana 
Lapel, dolomite reefs: Carozzi, Albert V. 6383 
Niagaran dolomite mud mound, algal cap, 
zones, transition to reef: Textoris, Daniel A. 
6407 
Maine 
Houlton Smyrna Mills area, Graptolithina: 
Pavlides, Louis. 6059 
New York 
Niagara Frontier area, Cayuga Series: 
Rickard, Lawrence V. 6174 
Niagara Frontier area, pre- Clinton 
stratigraphy: Fisher, Donald W. 
6171 
Western, Clinton Group: Kilgour, William J. 
6172 
Western to east-central, Lockport Formation 
Zenger, Donald H. 6173 
Ontario 
Niagara area, Clinton Group: Kilgour, 
William J. 6172 
Niagara area, Lockport Formation: Zenger, 
Donald H. 6173 
Southwestern, Hudson Bay James Bay, Lake 
Temiskaming areas, invertebrate faunas 
Bolton, Thomas E. 6296 
Quebec 
Eastern, Sayabec St. Leon Mont Wissick 
formations: Stearn, Colin W. 6560 
Virginia 
Frederick County, stratigraphy and 
paleontology: Butts, Charles. 6521 
Silver 
{rizona 
Glove mine, supergene enrichment: Olson, 
Harry J. 6107 
Mexico 
Exploration: Friedrich, G. H. 6105 
Soils 
Engineering properties 
Shear strength, Massena (Leda) clay, tests: 
Summerlee, Thomas. 6277 
Genesis 
Oregon, Coast Range, Kings Valley- Price 
Peak area: Parsons, R. B. 6034 
Geochemistry 
British Columbia, Peace River area: Farstad, 


L. 6206 
Mexico, mercury content: Friedrich, G. H. 
6105 


Moisture content, neutron method, effect of 
iron: Burn, K. N. 6559 
New Brunswick, arsenic content: Presant, I 
W. 6104 
Geomorphology 
Oregon, Coast Range, Kings Valley- Price 
Peak area: Parsons, R. B. 6034 
Mineralogy 
Utah, Cache National Forest, relation to 
parent rocks: Southard, A. R. 6033 























INDEX 


Soils 
Salinity 
Texas, Lower Rio Grande Valley, 
profiles: Wiegand, C. L. 603? 


dryland 


Texture 
Oregon, Coast Range, Kings Valley- Price 
Peak area: Parsons, R. B. 6034 
Wisconsin 
Sandy, mineralogy: Madison, Frederick W 
6455 
South Carolina 
Economic geology 
Gold, resources and production: McCauley, 
Camilla K. 6099 


Spectroscopy 
Activation analysis 
Soils, moisture determination, neutron 
method, effect of iron: Burn, K. N. 6559 
Emission 
Instruments, spectrometer, interference. free 
for mercury analysis: Barringer, A. R. 6397 
Mossbauer effect 
Iron bearing minerals, properties, technique: 
Herzenberg, C. L. 6239 
\ ray fluorescence 
Zirconium minerals, technique for hafnium 
zirconium ratio: Abdel _Gawad, A. M. 6368 
Springs 
Quicksand 
Hydrogeology, water well development 
Patchick, P. F. 6449 
Statistical methods 
Structural geology 
Michigan, Skanee quadrangle, Arvon Hill 
area: Juilland, J. D. 6447 
Stromatolites 
4 ctinodyctum quebecense, n. sp. 
Silurian, Quebec, Sayabec limestone, 
Matapedia area: Stearn, Colin W. 6560 
Silurian 
Indiana, Niagaran dolomite mud mound, 
zones, transition to reef: Textoris, Daniel A 
6407 
Quebec, eastern, Sayabec St. Leon Mont 
Wissick formations: Stearn, Colin W. 6560 
Structural geology 
Experimental studies 
Deformation, layered rocks: Youash, 
Younathan Yousif. 6083 
Methods 
Remote sensing, spacecraft research, 
lineaments: Russell, Richard J. 6058 
Subsidence 
1laska 
Homer area, earthquake induced, 1964: 
Waller, Roger M. 6310 
Sulfur 
Geochemistry 
Phase equilibria, Cu $ 
H.. Jr. 6109 


Roseboom, Eugene 
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Surveys 
Canada Geological Survey 
Field project reports, 1965: Canada 
Geological Survey. 6463 
United States Geological Survey 
Marine geology, cooperative program: 
Corwin, Gilbert. 6550 
Tectonics 
Appalachian structure 
Evolution, Late Mississippian synclinal 
folding, Virginia West Virginia: Thomas, 
William A. 6337 
Gravity sliding 
Mechanics, fluid- pressure, Wyoming: Pierce, 
William G. 6344 
Island arcs 
Processes, Caribbean region, and Pacific 
Ocean earthquake data: Sykes, Lynn R. 
6126 
Lake Superior region 
Keweenawan basin, analysis: White, Walter S. 
6446 
Mechanics 
Orogeny-epeirogeny, relation to magmatism: 
Damon, P. E. 6311 
Recent deformation 
California, Hayward fault, current slippage, 
measurement: Bolt, Bruce A. 6362 
‘alifornia, Hayward fault, current slippag 
measurement: Pope, A. J. 6420 
‘alifornia, Hayward fault, current slippage, 
railroad displacement: Bonilla, M. G. 6335 
‘alifornia, Hayward fault, current slippage, 
tunnel damage: Blanchard, F. B. 6363 
‘alifornia, Hayward fault, current slippage, 
tunnel damage: Radbruch, Dorothy H. 
6365 
alifornia, Hayward fault, slippage 1950-57: 
Cluff, Lloyd S. 6355 
Vertical tectonics 
Illinois, Precambrian basement: McGinnis, 
Lyle D. 6134 
Mechanics, convection, significance of sharp 
structural boundaries: Harrington, John W. 
6520 
Tektites 
Genesis 
Cometary impact: Lin, S.C. 6314 


Cf 


lon 


font 


lo 


~~ 


Lunar theory, meteorite impact: Nininger, H. 


H. 6120 

Lunar vs. terrestrial, review: Broughton, Paul. 
6491 

Meteor shower, Cyrillid type: O'Keefe, John 
A. 6212 


Tennessee 
Economic geology 
Copper, Polk County, Copper Basin: Maher, 
Stuart W. 6215 
Lead and zinc, Powell River area 
Arnold L. 6427 
Maps 
Geologic, Powell River area: Brokaw, 
L. 6427 


Brokaw, 


Arnold 
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Tennessee 
Stratigraphy 
Cambrian Ordovician, Powell River area: 
Brokaw, Arnold L. 6427 
Structural geology 
Powell River area, anticlines: Brokaw, Arnold 
L. 6427 
Tertiary 
i/berta 
Edmonton. Jasper area, Paleocene 
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conglomerate in Saunders 
Loris S 6487 
{tlantic Ocean 


series: Russell, 


Continental shelf, Florida area, stratigraphy 
Saito, Tsunemasa. 6071 
California 
Hames Valley, Wunpost, Valleton 
quadrangles, stratigraphy: Durham, D. L. 
6333 
Monterey County, Church Creek area, 
stratigraphy: Dickinson, William R 
6471 
Florida 
Fort Meade quadrangle, Hawthorn and Bone 
Valley Formations: Cathcart, James B. 6539 
Gastropoda, Turbinella, history: Vokes, Emily 
H. 6525 
Sarasota County, Tamiami Formation, 
lithosome: Eppert, Herbert C., Jr. 6515 
Louisiana 
Fort Polk area, Mammalia, 
Arata, Andrew A. 6404 
Texas 
Davis Mountains, Eocene Oligocene igneous 
rocks: Anderson, J. Earl, Jr. 6086 
Sierra Tinaja Pinta and Cornudas Station 
Robert O. 


gomphotherid 


areas, intrusions: Gross, 6082 
Utah 
Coalville area, 
David W. 6056 
Markagunt Plateau, history: 
Jerome. 6088 
Virginia 


Knight Formation: Trexler, 


Anderson, John 


Southeastern, Miocene. Pleistocene contact, 
Foraminifera and Ostracoda: McLean, 
James D., Jr. 6379 
West Indies 
Stratigraphy: Weyl, Richard. 6193 
Texas 
1 hsolute age 
Lampasas River terraces, C 14 dated fauna 
Cheatum, E. P. 6519 
Areal geology 
Coke County, Fort Chadbourne fault zone, 
subsurface: Mayfield, Jack H., Jr 
6115 
Presidio area: Dietrich, John W 
Hydrogeolog\ 
Lower Rio Grande Valley, salt affected 
Wiegand, C. I 


6081 


dryland soils, profile 6032 


Paleontology 


Echinodermata, Cretaceous, Walnut 
Formation, central, Enallaster texanus 
Porsch, Herman W 


. Jr. 6092 





AMERICAN GEOLOGY, 





1966 


Texas 
Paleontology 
Foraminifera, Cretaceous, Austin Chalk 
Taylor Marl contact, northern: Clark, 
David L. 6522 
Mollusca, Quaternary, Lampasas River 
terraces: Cheatum, E. P. 6519 
Petrology 
Davis Mountains, igneous rocks: Anderson, J. 
Earl, Jr. 6086 
Quitman Mountains intrusion: Gieger, 
Ronald M. 6085 
Sierra Tinaja Pinta and Cornudas Station 
areas, intrusions: Gross, Robert O. 6082 
Uvalde County, Allen Ranch area, intrusions, 
alkaline: Russell, Richard V. 6084 
Sedimentary petrology 
Big Bend National Park, Aguja Formation: 
Hopkins, Edgar Member. 608 
Central, cave sediments: Frank, Ruben 
Milton. 6093 
Lake and nearshore marine sediments, 
environments, identification: Kane, Henry 
E. 6312 
Marathon basin, Dagger Flat Formation: 
Anan, Fayez S. 6095 
Stratigraphy 
Cretaceous, Aguja Formation, Big Bend 
National Park: Hopkins, Edgar Member. 
6080 
Cretaceous, Austin Chalk Taylor Marl 
contact, northern: Clark, David I 
Cretaceous, Coahuila and Comanche Series, 
fence diagram: Aten, L. E. 609 
Permian, Apache Mountains: Wood, John 
William. 6078 
Quaternary, Lampasas River terraces, 
Stillhouse Hollow Cheatum, E. P 
6519 
Structural geology 
Apache Mountains: Wood, John William. 
6078 


6522 


area: 


Brewster County, Black Gap area: Saint John, 
Billy Eugene. 6079 
Davis Mountains: Anderson, J. Earl, Jr. 
Guadalupe Peak area, Basin and Range 
structural boundary, tectonics: Harrington, 
John W. 6520 
Quitman Mountains intrusion: Gieger, 
Ronald M. 6085 
Williamson County, west central, fracture 
pattern analysis: Evans, James P., 3d. 6087 
Thermodynamic properties 
Free energy 
Montmorillonite, Cs, Na, Sr 
6386 
Montmorillonite 
Exchange equilibrium constant for Cs, Na, Sr: 
Eliason, J. R. 6386 
Thorium 
Isotopes 
Ratios, sea water and sediments, Pacific 
Ocean: Somayajulu, B. L. K. 6163 


6086 


Eliason, J. R. 




















Tectonics 
Recent deformation 
California, Hayward fault, current slippage, 
measurement: Bolt, Bruce A. 6362 
California, Hayward fault, current slippage, 
measurement: Pope, A. J. 6420 
California, Hayward fault, current slippage, 
California, Hayward fault, current slippage, 
railroad displacement: Bonilla, M. G. 6335 
California, Hayward fault, current slippage, 
California, Hayward fault, current slippage, 
tunnel damage: Blanchard, F. B. 6363 
California, Hayward fault, current slippage, 
tunnel damage: Radbruch, Dorothy H. 
6365 
California, Hayward fault, slippage 1950-57: 
Cluff, Lloyd S. 6355 
Vertical tectonics 
Illinois, Precambrian basement: McGinnis, 
Lyle D. 6134 
Mechanics, convection, significance of sharp 
structural boundaries: Harrington, John W. 
6520 
Tektites 
Genesis 
Cometary impact: Lin, S.C. 6314 
Lunar theory, meteorite impact: Nininger, H 


H. 6120 

Lunar vs. terrestrial, review: Broughton, Paul 
6491 

Meteor shower, Cyrillid type: O'Keefe, John 
A. 6212 


Tennessee 
Economic geology 
Copper, Polk County, Copper Basin: Maher, 
Stuart W. 6215 
Lead and zinc, Powell River area: Brokaw, 
Arnold L. 6427 
Maps 
Geologic, Powell River area: Brokaw, 
L. 6427 
Stratigraphy 
Cambrian- Ordovician, Powell River area 
Brokaw, Arnold L. 6427 
Structural geology 
Powell River area, anticlines: Brokaw, Arnold 
L. 6427 
Tertiary 
Alberta 
Edmonton. Jasper area, Paleocene 
conglomerate in Saunders series: 
Loris S. 6487 
Atlantic Ocean 
Continental shelf, Florida area, stratigraphy: 
Saito, Tsunemasa. 6071 
California 
Hames Valley, Wunpost, Valleton 
quadrangles, stratigraphy: Durham, D. L. 
6333 
Monterey County, Church Creek areea, 
Stratigraphy: Dickinson, William R. 
6471 
Florida 
Fort Meade quadrangle, Hawthorn and Bone 
Valley Formations: Cathcart, James B. 6539 
Gastropoda, Turbinella, history: Vokes, Emily 
H. 6525 


Arnold 


Russell, 
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Tertiary 


Florida 
Sarasota County, Tamiami Formation, 
lithosome: Eppert, Herbert C., Jr. 6515 
Louisiana 
Fort Polk area, Mammalia, gomphotherid: 
Arata, Andrew A. 6404 
Texas 
Davis Mountains, Eocene-Oligocene igneous 
rocks: Anderson, J. Earl, Jr. 6086 
Sierra Tinaja Pinta and Cornudas Station 
areas, intrusions: Gross, Robert O. 6082 
Utah 
Coalville’ area, Knight Formation: 
David W. 6056 
Markagunt Plateau, history: Anderson, John 
Jerome. 6088 
Virginia 
Southeastern, Miocene- Pleistocene contact, 
Foraminifera and Ostracoda: McLean, 
James D., Jr. 6379 
West Indies 
Stratigraphy: Weyl, Richard. 6193 


Trexler, 


Texas 
Absolute age 
Lampasas River terraces, C 
Cheatum, E. P. 6519 
Areal geology 
Coke County, Fort Chadbourne fault zone, 
subsurface: Mayfield, Jack H., Jr. 
6115 
Presidio area: Dietrich, John W. 6081 
Hydrogeolog\ 
Lower Rio Grande Valley, salt-affected 
dryland soils, profile: Wiegand, C. L. 6032 
Paleontology 
Echinodermata, Cretaceous, Walnut 
Formation, central, Enallaster texanus: 
Porsch, Herman W., Jr. 6092 
Foraminifera, Cretaceous, Austin Chalk 
Taylor Marl contact, northern: Clark, 
David L. 6522 
Mollusca, Quaternary, Lampasas River 
terraces: Cheatum, E. P. 6519 


14 dated fauna: 


Petrology 
Davis Mountains, igneous rocks: Anderson, J. 
Earl, Jr. 6086 
Quitman Mountains intrusion: Gieger, 
Ronald M. 6085 
Sierra Tinaja Pinta and Cornudas Station 
areas, intrusions: Gross, Robert O. 6082 
Uvalde County, Allen Ranch area, intrusions, 
alkaline: Russell, Richard V. 6084 
Sedimentary petrolog) 
Big Bend National Park, Aguja Formation: 
Hopkins, Edgar Member. 6080 
Central, cave sediments: Frank, Ruben 
Milton. 6093 
Lake and nearshore marine sediments, 
environments, identification: Kane, Henry 
E..6312 
Marathon basin, Dagger Flat Formation: 
Anan, Fayez S. 6095 
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Texas 
Stratigraphy 
Cretaceous, Aguja Formation, Big Bend 
National Park: Hopkins, Edgar Member. 
6080 
Cretaceous, Austin Chalk- Taylor Marl 
contact, northern: Clark, David L. 6522 


Cretaceous, Coahuila and Comanche Series, 
fence diagram: Aten, L. E. 6090 

Permian, Apache Mountains: Wood, John 
William. 6078 

Quaternary, Lampasas River terraces, 
Stillhouse Cheatum, E. P. 
6519 

Structural geolog) 

Apache Mountains: Wood, John William 
6078 

Brewster County, Black Gap area: Saint John, 
Billy Eugene. 6079 

Davis Mountains: 


Hollow area 


Anderson, J. Earl, Jr. 6086 
Guadalupe Peak area, Basin and Range 
structural boundary, tectonics: Harrington, 
John W. 6520 
Quitman Mountains intrusion: Gieger, 
Ronald M. 6085 
Williamson County, west-central, fracture 
pattern analysis: Evans, James P., 3d 
Thermodynamic properties 
Free energy 


6087 


Montmorillonite, Cs, Na, Sr: Eliason, J. R. 
6386 
Montmorillonite 
Exchange equilibrium constant for Cs, Na, Sr: 
Eliason, J. R. 6386 
Thorium 
Isotopes 
Ratios, sea water and sediments, Pacific 
Ocean: Somayajulu, B. L. K. 6163 
Titanium 
Geochemistr\ 
Alteration products: Temple, A. K. 6106 
Trace elements 
Geochemistr) 
Distribution in coals, 
Peter. 6350 


Appalachians: Zubovic, 


Trace-element analyses 
Coal 
Appalachians: Zubovic, Peter. 6350 
Deep sea sediments 
Pacific Ocean, distribution 
Landergren, Sture. 6510 
Fluorite 
Sr, Y contents, correlation with 
thermoluminescence: Blanchard, 
F.N. 6369 


pattern, sources 


Soils 

Mexico, mercury: Friedrich, G. H. 6105 

New Brunswick, arsenic: Presant, E. W 
Water 

California, northeastern, surface and ground 

California Dept. Water Resources. 6076 

Wavellite 

Arkansas, Garland County, Dug Hill: Foster, 
Margaret D. 6366 


6104 


~ 


~ 
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Trilobita 
Morphology 
Evolution, Paleozoic evidence: Goke, 
Gerhard. 6117 


Tungsten 
Ontario 
Michipicoten Harbour area, scheelite deposit: 
Moyd, Louis. 6233 
Inconformities 
Arkansas 
Ordovician, Joachim Fernvale interval: 
Freeman, Tom. 6394 
\nited States 
Earthquakes 
P times, station residuals, azimuthal 
variations: Cleary, John R. 6343 
Economic geology 
Beryllium, and other pegmatite minerals, 
Western states, resources and production: 
Meeves, Henry C. 6332 
General 
Exploration, crustal drilling: Simmons, Gene. 
607 


~ 


U.S. Geological Survey, cooperative research, 
marine program: Corwin, Gilbert. 0550 
Hydrogeology 
Research, International Hydrological Decade 
Nace, Raymond L. 6290 
Maps 
Magnetic, horizontal intensity, epoch 1965.0 
U.S. Coast and Geodetic Survey. 6219 
Magnetic, isoclinic, epoch 1965.0: U.S. Coast 
and Geodetic Survey. 6220 
Magnetic, isogonic chart, epoch 1965.0: U.S 
Coast and Geodetic Survey. 6217 
Magnetic, total intensity, epoch 1965.0: U.S 
Coast and Geodetic Survey. 6218 
Magnetic, vertical intensity, epoch 1965.0: 
U.S. Coast and Geodetic Survey. 6221 
Paleomagnetism 
Paleozoic, variation of intensity- susceptibility 
ratio in red sandstones: Nesbitt, Jill D. 6302 
Paleontology 
Foraminifera, Permian, northwestern, 
Fusulinidae: Skinner, John W. 6057 
Pisces, Miocene, Maryland. Florida, shark 
teeth, collecting localities: Case, Jerry. 6349 
Volcanism 
Western, Tertiary ash- flows, resurgent 
calderas: Smith, Robert L. 6545 
ranium 
Isotopes 
Ratios, sea water and sediments, Pacific 
Ocean: Somayajulu, B. L. K. 6163 
Ontario 
Blind River area, occurrence: Robertson, 
James A. 6237 
tah 
Areal geology 
Markagunt Plateau, northern: Anderson, 
John Jerome. 6088 
Economic geology 
Petroleum, Bridger Lake field: 
M. 6142 


Parker, John 

















INDEX 


Utah 
Engineering geolog) 
Excavations, Salt Lake City, Wasatch fault 
effects: VanHorn, Richard. 6456 
Geochemistry 
Green River Shale, ankerite, cation 
substitution: Smith, John Ward. 6211 
Hydrogeology 
Southwestern, selected basins, ground water 
resources: Sandberg, G. W. 6216 
Maps 
Geologic and tectonic, northeastern: Trexler, 
David W. 6056 
Geologic, Deep Creek Mts., southern: Bick, 
Kenneth F. 6465 
Hydrogeologic, southwestern, selected basins: 
Sandberg, G. W. 6216 
Isopach, Tooele arch: Bick, Kenneth F. 6465 
Mineralogy 
Ankerite, Green River Shale: Smith, John 
Ward. 6211 
Petrology 
Confusion Range mining district, dolomite 
marble, genesis: Nelson, Robert B. 6330 
Sedimentary petrolog\ 
Cache Natronal Forest, soils, clay mineral 
parent rock relations: Southard, A. R. 6033 
Dolomite, Cambrian, diagenesis: Kepper, 
John C., Jr. 6408 
Stratigraphy 
Cretaceous Eocene, Coalville area: Trexler, 
David W. 6056 
Deep Creek Mountains, southern: Bick, 
Kenneth F. 6465 
Structural geolog\ 
Coalville area, faults and folds: Trexler, David 
W. 6056 
Deep Creek Mountains, southern: Bick, 
Kenneth F. 6465 
Weathering 
Cache National Forest, soils, clay mineral 
parent rock relations: Southard, A. R. 6033 
Vertebrata 
Microsauria 
Pennsylvanian, Nova Scotia, Joggins 
formation, reptile type species: Carroll, 
Robert. 6053 
Taxonomy 
Microsauria, Pennsylvanian and Permian 
faunas, Nova Scotia: Carroll, Robert. 6053 
Virginia 
{real geolog\ 
Frederick County: Butts, Charles. 6521 
Geophysical surveys 
Piedmont, southwestern, radioactivity and 
magnetic, airborne: Virginia Div. Mineral 
Resources. 6466 
Magnetic surveys 
Piedmont, southwestern, airborne: Virginia 
Div. Mineral Resources. 6466 
Maps 
Acromagnetic, Piedmont, southwestern: 
Virginia Div. Mineral Resources. 6466 
Geologic and structure, Frederick County 
Butts, Charles. 6521 
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Virginia 
Maps 
Radioactivity, Piedmont, southwestern, 
airborne: Virginia Div. Mineral 
Resources. 6466 


Paleontology 
Foraminifera and Ostracoda, 
Miocene. Pleistocene, southeastern, range 
and taxonomy: McLean, James D., Jr. 6379 
Stratigraphy 
Cenozoic, southeastern, Miocene- Pleistocene 
contact: McLean, James D., Jr. 6379 
Volcanism 
Classification 
Caldera types, Kilauean, Krakatoan, and 
resurgent: Smith, Robert L. 6545 
Magma chamber 
Magnetic effect, calculation from stress 
pattern: Stacey, Frank D. 6489 
Terminology 
Nuee ardente, origin of concept: Hooker, 
Marjorie. 6213 
Volcanoes 
Caldera types 
Kilauean, Krakatoan, and resurgent 
examples, structure: Smith, Robert L. 6545 
New Mexico 
Valles caldera, resurgent type: Smith, Robert 


L. 6545 
Washington 
Maps 


Geologic, Wilmont Creek quadrangle: 
Becraft, George E. 6289 
Stratigraphy 
Paleozoic, Cretaceous, Cenozoic, Wilmont 
Creek quadrangle, section: Becraft, George 
E. 6289 
Weathering 
Colorado Plateau ‘ 
Scarp recession, mechanics and rate: Schumm, 
S. A. 6307 
Ilmenite 
Alteration products: Temple, A. K. 6106 
Well logging 
{coustical 
Methods, 3-D sonic velocity, registration 
system: Bird, James. 6458 
Electrical 
Methods, review: Bosworth, A. F. 6074 
Geophysical 
Instrumentation, Mohole project: Schneider, 
William P. 6029 
Methods, Northwest Territories, Muskox 
drilling project: Hobson, G. D. 603 
Radioactivity 
Data, Pennsylvania, Ransom quadrangle: 
Kehn, Thomas M. 6304 
Wells and drill holes 
{rizona 
Salt River valley, western, drillers’ logs: Kam, 
William. 6180 
Florida 
Apalachicola delta area, Pleistocene and 
Schnable, Jon E. 6429 


Recent core sections 
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Wells and drill holes 
Florida 
Drillers’ logs, selected wells, 1961 62: Healy, 
Henry G. 6135 
Georgia 
Coastal Plain, southern, pre-Cretaceous 
cores: Milton, Charles. 6509 
Kansas 
Miami County, logs of wells: Miller, Don E. 
6504 
Northwest Territories 
Muskox intrusion, temperature 
measurements, heat flow: Beck, A. E. 6186 
Pennsylvania 
Ransom quadrangle, Richards | well, 
stratigraphic log: Kehn, Thomas M. 6304 
West Indies 
Areal geology 
Geologic history: Weyl, Richard. 6193 
Maps 
Geologic: Weyl, Richard. 6193 
Volcanology 
Martinique, Mt. Pelee, nuee ardente, origin of 
concept: Hooker, Marjorie. 6213 
Saint Vincent Island, magma chamber, 
magnetic effect, calculation: Stacey, Frank 
D. 6489 
West Virginia 
Paleontology 
Palynomorphs and flora, Paleozoic, 
Quaternary, guide: Gillespie, William H. 
6112 
Wisconsin 
Absolute age 
Trempealeau Valley, Pleistocene, organic 
material: Andrews, George W. 6309 
Areal geology 
Western, guidebook: Ostrom, Meredith E. 
6145 
Glacial geology 
Periglacial phenomena, ice- wedge casts 
Black, Robert F. 6467 
Maps 
Aeromagnetic, Florence-Goodman area: 
King, E. R. 6194 
Mineralogy 
Sandy soils: Madison, Frederick W. 6455 
Paleontology 
Diatoms, Quaternary, Trempealeau Valley: 
Andrews, George W. 6309 
Petrology 
Northeastern, Amberg crystalline complex: 
Rebello, Dennis P. 6443 
Stratigraphy 
Cambrian, western, guidebook: Ostrom, 
Meredith E. 6145 
Wyoming 
Economic geology 
Construction materials, Kisinger Lakes 
quadrangle: Rohrer, Willis L. 6288 
Petroleum, Ash Creek field, accumulation: 
Hiestand, Thomas C. 6481 
Glacial geology 
Kisinger Lakes quadrangle, moraines: Rohrer, 
Willis L. 6288 
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Wyoming 
Maps 
Geologic, Kisinger Lakes quadrangle: Rohrer, 
Willis L. 6288 
Stratigraphy 
Carboniferous, Tertiary Quaternary, Kisinger 
Lakes quadrangle, section: Rohrer, Willis 
L. 6288 
Mississippian- Pennsylvanian, Amsden 
Formation, Pathfinder uplift area: Mallory, 
William W. 6184 
Ordovician, Harding and Lander Sandstones, 
origin and correlation: Allison, Marvin D. 
6121 
Structural geology 
Fremont County, Sheep Creek thrust, Cooper 
Creek well section: Gudim, C. J. 6181 
Heart Mountain fault, detachment, 
mechanics: Pierce, William G. 6344 
Pathfinder uplift: Mallory, William W. 6184 
Wyoming arch, Ordovician movement, 
stratigraphic results: Allison, Marvin D 
6121 
X-ray diffraction analysis 
Data 
Ankerite, Green River Shale, Utah Colorado: 
Smith John Ward. 6211 
Copper sulfides, heating stage: Roseboom, 
Eugene H., Jr. 6109 
Montmorillonite treated by Na/Cs/Sr 
Eliason, J. R. 6386 
Plumbojarosite, basic ferric sulfate: Mumme, 
W.G. 6530 
Pyrrhotite, Ontario, Marmoraton: Clark, A. 
Horrell. 6127 
Roeblingite, New Jersey, Franklin Furnace, 
and Sweden: Foit, Franklin F. 6528 
Scandium borate, synthetic: Beidl, Albrecht. 
6375 
Soils, Utah, Cache National Forest: Southard, 
A. R. 6033 
Vesuvianite, cerian, California, Dallas area: 
Murdoch, Joseph. 6389 
Methods 
Constant angular- velocity, calcite apatite 
dolomite mixtures, quantitative: 
Bromberger, S. H. 6096 











